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Exhibit E -- Section 1
Overvi ew

OVERVI EW

Eya!ity assurance and quality control are integral parts of the
nvironmental Protection Agency's (EPA) Regional Environnenta

Anal ytical Procurement ( ) program The quality assurance (QA)
process consists of managenent review and oversi ght at the planning,

I mpl ement ati on, and conpletion stages of the environmental data )

col [ ection act|V|ty, and ensures that data provided are of the quality
required. The quality control (QC) process includes those activities
required during data collection to produce the data quality desired and
to docunent the quality of the collected data.

During the planning of an environnmental data_ collection program QA
activities tocus on defining data quality criteria and designing a QC
systemto neasure the gual|ty of data being generated. During the

i mpl ementation of the data collection effort, QA activities ensure that
the QC systemis functioning effectively, and that the deficiencies
uncovered by the QC systemare corrected. After environnental data are
coll ected, QA activities focus on asseSS|n? the quality of data obtained
Eo determne its suitability to support enforcenment or renedial

eci si ons.

This exhibit describes the overall QA QC operations and the Qrpcesses by
whi ch the REAP program neets the objectives defined above. hi s
contract requires a variety of QN activities. These contract
requirenents are the mini num QC operati ons necessary to satisfy the

anal ytical requirenents associated with the determni hation of the
different nethod anal ytes. These QC operations are designed to
facilitate | aboratory conparison by providing EPA wi th conparabl e data
fromall Contractors. These requirenents do not rel ease the anal ytica
Contractor frommai ntaining their own QC checks on nethod and i nstrunent
per f or mance.
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E -- Section 2
actices

QA QC PRACTI CES

| ntroduction

Apperriate use of data generated under the | arge range of analytica
condi tions encountered in environmental analyses requires reliance on
the QC procedures and criteria incorporated into the nethods.

Several of the nethods in this contract have been validated on
sanpl es typical of those received by the |aboratories in the Contract
Laboratory Program (CLP). However, the validation of these nethods
does not guarantee that they performequally well for all sanple
matrices encountered. |naccuracies can also result from causes other
t han unanticipated matrix effects, such as sanﬁlin artifacts,

equi pment mal functions, and operator error. Therefore, the quality
control conmponent of each nethod is indi spensable.

The data acquired from QC procedures are used to estinmate and

eval uate the information content of analytical results and to
determine the necessity for or the effect of corrective action
procedures. The paraneters used to estimate information content

I ncl ude precision, accuracy, detection limt, and other quantitative
and qualitative indicators. In addition, QC procedures give an
overview of the activities required in an integrated programto
generate data of known and docunented quality required to neet

efi ned objectives.

The necessary conponents of a conplete Q¥ QC program incl ude interna
criteria that denonstrate acceptable |levels of performance, as
etermned by QA review. External review of data and procedures is

acconpl i shed by the nonitoring activities of the EPA. Each externa
revi ew acconplishes a different purpose. These reviews are described
in specific sections of this Exhibit. Laboratory eval uation sanples
and data packaPes provide an external QA reference for the program
An on-site evaluation is also part of the external QA nonitoring
system A feedback | oop provides the results of the various review
EgZFtlons to the Contractors through direct comunications with the

Ceneral QA QC Practices

The Contractor shall establish a quality assurance programw th the
obj ective of providing sound anal ytical chenical measurenents. This
program shal | incorporate the qua ItY control procedures, any
necessary corrective actions, and all docunentation required during
data collection as well as the quallt¥ assessnent neasures perforned
by managenment to ensure acceptabl e data production

The primary function of the Q¥ QC programis the definition of
procedures for the evaluation and docunentation of sanpling and

anal yti cal met hodol ogi es and the reduction and reporting of data.

The objective is to provide a uniformbasis for sanple collection and
handl i ng, instrunent and net hods mai ntenance, performance eval uation
and analytical data gathering and reporting, Although it is

i npossi ble to address all analytical situations in one docunent, the
approach taken here is to defihe mnimmrequirenments for all najor

steps relevant to any analysis perforned. |In many instances where
nmet hodol ogi es are avail able, specific quality control procedures are
i ncorporated into the method docunentation (Exhibit D). Ideally,

sanﬁles i nvol ved in enforcenent actions are analyzed only after the
nmet hods have net the m ni num perfornmance and docunentati on
requi renents described in this docunent.
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Exhibit E -- Section 2
QA QC Practices

2.2.3 This exhibit does not provide specific instructions for constructing
QA Plans! QC systenms, or a QA organization. It is, however, an
explanation of the Q¥ QC requirenments of the program It outlines
sone m ni num st andards for QC Prograns. It also includes specific
itens that are required in a QA plan and by the QA QC docunentation
detailed in this contract. Del|ver¥ of this documentation provides
the Agency with a conplete data package which will stand al one, and
l[imts the need for contact with the ntractor or with an anal yst,
at a later date, if sone aspect of the analysis is questioned.

2.2.4 In order to assure that the product delivered by the Contractor neets
the requirements of the contract, and to inprove interlaboratory data
conparison, the Agency requires the follow ng fromthe Contractor

. Preparation of and adherence to a witten |aboratory quality.
assurance plan, the elements of which are designated in Section

. Preparation of and adherence to QA QC standard operating
procedures as described in Section 4,

. Adherence to the anal ytical nethods and associated QC
requi renents specified in the contract,

. Verification of analytical standards and docunentation of the
purity of neat naterials and the pur|tK and accuracy of solutions
obtai ned from private chem cal supply houses,

. Submi ssion of all raw data and pertinent docunentation for
Regi onal review,

. Participation in the analysis of |aboratory eval uati on sanpl es,
i ncl udi ng adherence to corrective action procedures,

. Submi ssi on, upon request, of a copy of the sanple data package,

. Participation in on-site | aboratory eval uations, including
adherence to corrective action procedures, and

. Submi ssion of all original docunentation generated during sanple
anal yses for Agency review

2.3 SPECI FI C Q& QC PROCEDURES

2.3.1 The qualitY assurance/quality control (Q& QC) procedures defined
herein shall be used by the Contractor when perforning the methods
specified in Exhibit D. Wen additional QA/ QC procedures are
specified in the methods in Exhibit D, the Contractor shall also
foll ow t hese procedures.

2.3.2 The purpose of this docunment is to provide a uniform set of
procedures for the analysis of inorganic constituents of sanples,
docunent ati on of nethods and their performance, and verification of
the sanpl e data generated. The programw || al so assist |aboratory
personnel in recalling and defending their actions under cross
exam nation if required to present court testinony in enforcenent
case litigation.

2.3.3 In this Exhibit, as well as other places within this Statement of
Wrk, the term"analytical sanple"” is used in dlscu33|n% t he required
frequency or placenent of certain QN QC neasurenents. The term
"anal ytical sanple" is defined in the glossar¥, Exhibit G As the
termis used, analytical sanple includes all field sanples, including
Per f ormance Eval uati on Sanpl es received from an external source, but
it also includes all required QN QC sanples (matrix spikes,
anal yti cal / post-di gesti on spi kes, duplicates, serial dilutions,
Laboratory Control SanPIes (LCSE, Interference Check Samples (I1CS),
LaboratorY Fortified Bl anks (LFB), Preparatlon bl anks and | i near
range anal yses) except those directly related to instrunent
calrbration or calibration verification (calibration standards,
ICV/ICB, CCv/CCB). A "frequency of 10% neans once every 10
anal yti cal sanples. Note: Calibration verification sanples
(1 CCV) and calibration verification blanks (ICB/ CCB) are not
counted as anal ytical sanples when determ ning 10% frequency.

t
Cc
e
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QA QC Practices

2.

N

2.

3.4

.3.5

. 3.7

3.8

In order for the Q¥ Q information to reflect the status of the
sanpl es anal yzed, all sanples and their CA/SC anal ysis shall be
anal yzed under the sanme operating and procedural conditions.

If any QC neasurenent fails to nmeet contract criteria, the analytica
neasur enent nmay not be repeated prior to taking the appropriate
corrective action as specified in Exhibits E and D

The Contractor shall report all QC data in the exact format specified
in Exhibits B

Sensitivity, nmethod detection limts (NDLS?, reci sion, |inear
dynam c range and interference effects shall be established for each
anal yte on a particular instrunent. All reported neasurenments shal
be within the instrunental |inear ranges. he anal yst shall rmaintain
quaIIty control data confirmng instrunent performahce and anal ytica
results.

Standard | aboratory practices for |aboratory cleanliness as applied
to ﬁlassmare and apparatus shall be adhered to. Laboratory practices
with regard to reagents, solvents, and gases shall al so be adhered
to. For additional guidelines regarding these general |aboratory
procedures, see Sections 4 and 5 of the Handbook for Analytica

Quality Control in Water and Wastewater Laboratories EPA-600/4-79-
019, U S. EPA Environnental Monitoring Systens Laboratory,

G ncinnati, Onio, March 1979.
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Exhi bit E -- Section 3
Laboratory Quality Assurance Pl an

LABORATORY QUALI TY ASSURANCE PLAN

I ntroduction

The LQAP shall present, in specific terns, the policies, organization,
obj ectives, functional guidelines, and specific QA and QC activities
designed to achieve the data quality requirements in this contract.
VWere applicable, SOPs pertaining to each el enent shall be included or
referenced as part of the LQAP. The LQAP shall be pagi nated
consecutively In ascending order. Additional information relevant to
the preparation of a LQAP can be found in Agency and Anerican Society
for Testing and Materials publications.

Required El enents of a Laboratory Quality Assurance Pl an

As evidence of such a program the Contractor shall prepare a witten
| aboratory quality assurance plan (LQAP? whi ch descri bes the procedures
that are inplenented to achieve the follow ng:

. Maintain data integrity, validity, and usability,

. Ensure that anal ytical neasurement systens are nmintained in an
acceptable state of stability and reproducibility,

. Det ect problens through data assessnent and establish corrective
action procedures which keep the anal ytical process reliable, and

. Docunent all aspects of the neasurenent process in order to provide
data which are technically sound and | egally defensible.

The LQAP shall| be available during on-site |aboratory eval uati on_and
shall be submitted within 7 days of witten request by the EPA. The
elements of the LQAP are listed in the follow ng outline.
A.  Ogani zation and Personnel
1. QA Policy and bjectives
2. QA Managenent
a. Organization
b. Assignnent of QC and QA Responsibilities
c Reporting Rel ati onshi ps
d. QA Docunent Control Procedures
e QA Program Assessnent Procedures
3. Personnel
a. Resunes
b. Education and Experience Pertinent to this Contract
c. Training Progress
B. Facilities and Equi pnent
1. Floor Plan of Facility and Location of Pertinent |Instrunents
2. Instrunmentation and Backup Alternatives
3.  Maintenance Activities and Schedul es
C. Docunent Control
1. Laboratory Notebook Policy
2. Sanpl e Tracki ng/ Cust ody Procedures

3. Logbook Mai ntenance and Archiving Procedures

E-7 | REAP-01. 0



Exhibit E --
Laboratory Q

6.
D. Ana
1.
2.
3.
4.
5.
6.
E. Dat
1.
2.
3.
4.
F. Qua
1.
2.
3.
4.
5.
6.
7.
G Qa
1.
2.
3.
4.
5.
H  Saf

Section 3
ality Assurance Pl an

SDG Fil e Organi zati on, Preparati on and Revi ew Procedures

Procedures for Preparation, Approval, Review, Revision, and
Di stribution of SOPs

Process for Revision of Technical or Docunentation Procedures
[ yti cal Methodol ogy

Instrument Calibration Procedures and Frequency

Sanpl e Preparation Procedures

Sanpl e Anal ysi s Procedures

St andards Preparati on Procedures

Deci si on Processes, Procedures, and Responsibility for
Initiation of Corrective Action

Procedures for Mnitoring Effectiveness of Corrective Action
a Ceneration

Data Col | ection Procedures

Dat a Reduction Procedures

Data Verification and Conpl et eness Check Procedures

Dat a Reporting and Authorizati on Procedures

ity Assurance

Data Quality Assurance
Systens/Internal Audits

Performance/ External Audits

Corrective Action Procedures

Moni toring the Effectiveness of Corrective Action
Qual ity Assurance Reporting Procedures
Responsi bil ity Designation

ity Control

Reagent Check Anal ysis

Ref erence Material Analysis

Internal Quality Control Checks

Corrective Action and Determ nation of QC Limt Procedures

Responsi bil ity Designation

ety Programs - Training and Docunentation

I. Conpliance with Environnmental Regul ations

1
2.
3
4,
3.3 Updati n

Air Pollution Prevention Measures

Aqueous Effluent Discharge

Hazar dous and Nonhazar dous \WAste Managenent Practices
Hazar dous Waste Manifesting

g and Submitting the LQAP
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3.3.1.1

3.3.1.2

3.3.2.1

3.3.2.2

Exhi bit E -- Section 3
Laboratory Quality Assurance Pl an

Initial Subm ssion:

During the contract solicitation process, the Contractor is requir
to submt their LQAP to the EPA. Wthin twenty eight (28) days aft
contract award, t n

e

he Contractor shall submt their L which is

conpliance wth the requirenents of this contract to EPA Wthin 4

d
er
2

days of receipt of the LOAP, EPA will either provide witten connents

o the Contractor or apprové he LOAP. Wthin 14 days of receipt o

A witten comments, the Con ractor shall subm a revised LOAP

ch is in compliance wwth the requirenents of this contrac The

ractor _shall naintain on file a revised LOAP, fully conpliant

Egéll

n
t

h the requirenents of this contract. The revised LQAP becone

—

h
r

pr oceedi ngs. he Contractor shall maintain the LQAP on fi

e

W |
official L under the contract and nmay be used durinP | ega
e at the

Contractor's facility for the termof the contract. Both the initial
subm ssion and the revised LQAP shall be paPlnated consecutively in

ascendi ng order. The revised LQAP shall inc

ude:

Changes resulting fromA) the Contractor's internal review of
their organization, personnel, faC|!|ty, equi prent, policy and
procedures and B) the Contractor's inplenmentati on of the

requi renents of the contract; and

Changes resulting fromthe Agency's review of the |aboratory
eval uation sanpl e data, bidder supplied docunentation, and
reannendatlons made during the preaward on-site | aboratory
eval uati on.

Subsequent Updat es and Subm ssi ons:

During the termof contract, the Contractor shall anend the LQAP when
the follow ng circunstances occur

The Agency nodifies the contract,

The Agency notifies the Contractor of deficiencies in the LQAP
docunent,

The Agency notifies the Contractor of deficiencies resulting from
t he Agency's review of the Contractor's performance,
The Contract or id?
0

i ( ntifies deficiencies resulting fromtheir
internal review

i
their LQAP docunent,

The Contractor's organi zation, personnel, facility, equipnent,
policy or procedures change, or

The Contractor identifies deficiencies resulting fromthe
internal review of their organization, personnel, facilit
equi pnent, policy or procedures changes.

The Contractor shall amend the LQAP within 28 days of when the
circunstances |isted above result in a discrepancy between what
was previously described in the LQAP and what is presently
occurring at the Contractor's facility.

When the LQAP is anmended, all changes in the LQAP shall be clearly
marked (e.g., a bar in the margin indicating where the change is
found in the docunment, or highlighting the change b¥ under | I ni ng

t he chan%e, bold printing the change, or using a different print
font). he anended section ﬁages shal | have the date on which the
changes were inplenmented. The Contractor shall incorporate al
amendrments to the current LQAP docunent. The Contractor shal
archive all amendnments to the LQAP docunent for future reference

y|

by the Agency. The Contractor shall send a cop¥ of the current
EQAP ?ogunen within 7 days of a witten request by the EPA as
i rected.

3.4 Corrective Actions

If a Contractor fails to adhere to the requirements listed in this

section, a Contractor may expect, but the Agency is not limted to the
followi ng actions: reduction in the nunbers of sanples sent under this
contract, suspension of sanple shipnent to the Contractor, data package
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Exhibit E -- Section 3
Laboratory Quality Assurance Pl an

audit, an on-site |aboratory evaluation, renedial performance eval uation
sanpl e, and/or contract sanctions, such as a Cure tice.
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i

Exhi bi t
St andard Operating Procedures

STANDARD OPERATI NG PROCEDURES
| ntroduction

In order to obtain reliable results, adherence to prescribed anal ytica
nmet hodol ogy is inperative. |n any operation that 1s performed on a
repetitive basis, reproducibility is best acconpllshed t hrough the use
of Standard Operating Procedures (SOPs). As defined by the EPA, an SCOP
is awitten docunment which provides directions for the step-by-step
execution of an operation, analysis, or action which is comonly.
?ccEpted as the nethod for performng certain routine or repetitive
asks.

SOPs prepared by the Contractor shall be functional (i.e., clear
conpr ehensi ve, up-to-date, and sufficiently detailed to permt
duplication of results by qualified analysts). The SOPs shall be
pagi nat ed consecutively i n ascendi ng order

Al SOPs shall reflect activities as they are currently performed in the
| aboratory. 1In addition, all SOPs shall  be:

. Consi stent with current EPA regul ati ons, guidelines, and the REAP
contract's requirenents.

. Cbnsiftent with instruments manufacturers' specific instruction
manual s.

. Avai | able to the EPA during an on-site | aboratory evaluation. A
conpl ete set of SOPs shall be bound together and avail able for
i nspection at such eval uati ons. Dur|ng on-site | aboratory
eval uations, |aboratory personnel nmay be asked to denonstrate the
application of the SOPs.

. Available to the EPAwithin 7 days of a witten request.

. CaPable of providing for the devel opnent of docunmentation that is
sufficiently conplete to record the performance of all tasks
requi red by the protocol.

. Capabl e of denonstrating the validity of data reported by the
Contractor and explain the cause of mssing or inconsistent results.

. Capabl e of describing the corrective nmeasures and feedback mechani sm
utilized when analytical results do not neet protocol requirenents.

. Revi ewed regul arly and updated as necessary when contract, facility,
or Contractor procedural nodifications are nade.

. Archived for future reference in usability or evidentiary
situations.

. Avail able at specific work stations as appropriate.

. Subj ect to a document control procedure which precludes the use of
outdated or inappropriate SOPs.

E-11 | REAP-01. 0



Exhibit E -- Section 4
St andard Operating Procedures

4.2 SOP For mat :
ahrch L Rey Bre Bropared, Rowever. at S M armum the fol | ow ng sbetions
shal | be i ncluded:
. Title Page
. Scope and Application
. Definitions
. Procedur es
. Quality Control (QC) Limts

. Corrective Action Procedures, Including Procedures for Secondary
Revi ew of Information Bei ng Generated

. Docunent ati on Description and Exanpl e Forns
. M scel | aneous Notes and Precautions
. Ref er ences
4.3 SOP Requi renent s
The Contractor shall maintain the foll owi ng SOPs:
1. Evidentiary SOP

Evidentiary SOPs for required chain-of-custody and docunent contro
are discussed in Exhibit F.

a. Sanple receiving and docunentati on procedures

b. Sanple identification and docunentation procedures
Sanpl e security and security precautions

Sanpl e storage and docunent ati on procedures

Sanpl e tracki ng and docunent control

- 0O QO O

Conput er resident sanple data control
g. Refrigerator tenperature |ogbooks
h. Sanpl e digestate/distillate storage | ogbooks
2. Sanple Preparation
A assware C eaning
4. Calibration (Balances, etc.)
a. Procedures for verifying calibration
b. Frequency requirenents
c. Preventative mai ntenance schedul e and procedures
d. Acceptance criteria and corrective actions
e. Logbook mai nt enance aut horization
5. Analytical Procedures (for each analytical system
a. Instrunent performance specifications
b. Instrument operating procedures

c. Data acquisition system operation
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Exhibit E -- Section 4
St andard Operating Procedures

d. Procedures when automatic quantitation algorithnms are overridden
e. C required paraneters
f. Analytical run/injection |ogbooks

g. Instrument error and editing flag descriptions and resulting
corrective actions

Mai nt enance activities (for each anal ytical systen)

a. Preventative mai ntenance schedul e and procedures

b. Corrective nai ntenance deterni nants and procedures
c. Maintenance authorization

Anal yti cal standards

a. Standard coding/identification and inventory system
b. Standards preparation | ogbook(s)

c. Standard preparation procedures
d

Procedures for equival ency/traceability analyses and
document ati on

@

Purity | ogbook (primary standards and sol vents)
St orage, replacenent, and | abelling requirenents
g. QC and corrective action neasures

Dat a reducti on procedures

Dat a processi ng systens operation

Qutlier identification methods

Identification of data requiring corrective action

e o o p

Procedures for fornmat and/or fornms for each operation
Docunent ati on policy/ procedures

a. Laboratory/anal yst's notebook policy, including review policy
Conplete SDG File contents

c. Conplete SDG Fil e organization and assenbly procedures, including
revi ew policy

d. Docunent inventory procedures, including review policy

E- 13 | REAP-01. 0
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Section 4

Standard Operating Procedures

10. Data verification/self-inspection procedures

11.

a.
b

c

a.
b

g.

Data fl ow and chai n-of -command for data review
Procedures for neasuring precision and accuracy
Eval uation paraneters for identifying systematic errors

Procedures to assure that hardcopy deliverables are conplete and
conpliant with the requirenments I1h SOV Exhibits B

Denonstration of internal QA inspection procedure (denonstrated
by supervisory and QA sign-off on personal notebooks, interna
Iabo;atory eval uation sanpl es, data package (CSF) deliverables,
etc.).

Frequency and type of internal audits (e.g., random quarterly,
spot checks, perceived trouble areas).

Denonstrati on of Problen1identification, corrective actions and
resunption of anal yti cal Proce33|ng. Sequence resulting from
internal audit (i.e., QA feedback).

Docunentation of audit reports (internal and external), response
corrective action, etc.

Dat a nanagenent and handl i ng

Procedures for controlling and estimating data entry errors.

Procedures for reviemﬁn? changes to data and deliverabl es and
ensuring traceability of updates.

Li fecycl e managenent procedures for testing, nodifying and
i npl elrenti ng changes to existing conmputing systens including
har dware, software, and docunentation or installing new systens.

Dat abase security, baCkUP and archival procedures including
recovery fromsystem failures

Syst em mai nt enance procedures and response tine.

I ndi vi dual s(s) responsible for system operation, naintenance,
data integrity and security.

Specifications for staff training procedures.

4.4 Updating and Submitting the SOPs:

4.4.1

4.4.1.1

4.4.1.2

Initial Subm ssion:

During the contract solicitation process, the Contractor is required
submt their SOPs to the EPA. Wthin twenty eight (28) days after
contract award, the Contractor shall submt a conplete set of SOPs

to

wh

ch is in conpliance with the reqguirenents of this contract to EPA.

W

hi n 42 days of receipt o he SOPs, EPA wl el ther provide

Wi

S

ten comments to the ntractor _or _approve the S Wthin 14

days of recelpt of EPA w

I en coments, the Contrac or_sha subm t

=

a conplete revised set o

s which are 1n conpliance wth the

O
requi renents of this contract. The Contractor sha mai ntain on fi
a conplete revised set of S

s, fully conpliant wth the requirenen

e
S

of

this contract. The revised SOPs wll becone the official SOPs

under the contract and may be used during | egal proceedings. The
Contractor shall nmaintain the conplete set of SOPs on file at the

Contractor's facility for the termof the contract.

submi ssion of SOPs and the revised SOPs shall be paginated
consecutively in ascending order. The revised SOPs shall include:

Changes resulting fromA) the Contractor's internal review of
their procedures and B) the Contractor's inplenentation of the
requi renents of the contract; and

Changes resulting fromthe Agency's review of the |aboratory
eval uation sanpl e data, bidder supplied docunentation, and
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Exhibit E -- Section 4
St andard Operating Procedures

reconmendati ons nmade during the preaward on-site | aboratory
eval uati on.

Subsequent Updat es and Subm ssi ons:

During the termof contract, the Contractor shall amend the SOPs when
the foll owi ng circunstances occur

The Agency nodifies the contract,

The Agency notifies the Contractor of deficiencies in their SOPs
docunent ati on,

The Agency notifies the Contractor of deficiencies resulting from
the Agency's review of the Contractor's performance,

The Contractor's procedures change,

The Contractor identifies deficiencies resulting fromthe
internal review of their SOPs docunentation, or

The Contractor identifies deficiencies resulting fromthe
internal review of their procedures.

1 Exi sting SOPs shall be anended or new SOPs shall be witten within
28 days of when the circunmstances |isted above result in a
di screpancy between what was previously described in the SOPs and
what is presently occurrlng at the Contractor's facility. Al
changes 1 n the SOPs shall be clearly marked (e.g., a bar in the
margin i ndi cati ng where the change is in the docunent, or
hi ghl i ghti ng the change by underlining the chan%e, bol d printing
t he change, or using a different print font). he anended/ new
SOPs shall have the date on which the changes were inpl enented.

2 VWhen exi sting SOPs are anended or new SOPs are witten, the
Contractor shall docunment the reasons for the changes, and
mai ntain the amended SOPs or new SOPs on file. Docunentation of
the reasons for the changes shall be naintained on file with the
amended SOPs or new SOPs.

3 The Contractor shall send a conplete set of current SOPs within 7
days of a witten request by the EPA as directed.

4 Docunentation of the reasons for changes to the SOPs shall al so be
submtted along with the SOPs. An alternate delivery schedule for
subnmitting the |l etter and anended/ new SOPs nay be proposed by the
Contractor, but it is the sole decision of the Agency to approve
or di sapprove the alternate delivery schedule. f an alternate
dellver¥ schedul e is proposed, the Contractor shall describe in a
letter to the EPA mh%.he/she Is unable to nmeet the delivery
schedule listed in this section. The EPA will not grant an
extension for greater than 28 days for anendlngIVW|t|ng new SOPs.
The EPA will not grant an extension for greater than 14 days for
submi ssion of the letter docunenting the reasons for the changes
and for subnitting amended/ new SOPs. The Contractor shall proceed
and not assune that an extension will be granted until so notified
by the EPA.

Corrective Actions

If a Contractor fails to adhere to the requirenments listed in this
section, a Contractor may expect, but the Agency is not limited to the
following actions: reduction in the nunmber of sanples sent under this
contract, suspension of sanple shipnment to the Contractor, data package
audit, on-site laboratory evaluation, renedial performance eval uation
sanpl e, and/or contract sanctions, such as a Cure Notice.
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5.1

5. 1.

5. 1.

5. 1.

1

2

3

REQUI RED QA QC CPERATI ONS

This section outlines the nini mum Q¥ QC op
the anal ytical requirenments of the contract for the target analyte
netal s, cyanide, total organic carbon, total conbustible organics, and
grain size distribution, The follow ng Q¥ QC operations shall be
performed as described in this Exhibit:

erations necessary to satisfy

5.1 Sanpl e Anal ysi s
5.2 I nstrunent Calibration

5.3 Initial Calibration Verification (1CV) and Continuing Calibration
Verification (CCV) - Form 2A

5.4 Laboratory Forified Blank (LFB) - Form 2B

Initial Calibration Bl ank (ICBE, Conti nui ng Calibration Bl ank
(CCB) and Preparation Blank (PB) - Form3

5.6 ICP Interference Check Sanple (ICS) Analyses - Form4

5.7 Spi ke Sanpl e Analysis (S) - Form 5A, and Post-di gestion/ post -
distillation Spi ke Analysis - Form 5B

5.8 Duplicate Sanple Analysis (D) - Form#6

5.9 Laboratory Control Sanmple (LCS) Analysis - Form7

5.10 ICP Serial Dilution Analysis (L) - Form9

5.11 SDG Specific Perfornmance Eval uati on Sanpl es (PES)

5.12 Method Detection Linmit (MDL) Determination - Forns 10A/B/C

5.13 Interelenent Corrections for ICP (IEC) - Fornms 11A/B

5.14 Linear Range Analysis (LRA) - Form 12

5.15 Furnace AA QC Analyses - Forns 8, 14

5.16 Tabl es/ Di agrans

Al'l references to the CRQLs refer to the s, specified in Exhibit C

whi ch are associated with the concentration |evel (Mediumor Low) and/or

matri x of the sanple as designated on the Traffic port. In addition,

all references to the Low Level CRQL apply only to Low Level aqueous

sanpl es.

For the QA/ QC operations necessary to satisfy the analytical
requi renents of the contract for TOC, TCO and grain size distr
refer to the specific nmethods in Exhibit Din addition to the f
requirenents.

i bution,
ol I owi ng

Sanpl e Anal ysi s

After sanple Prepar ation, all final prepared digestates/distillates
read% for analysis shall be analyzed initially w thout any dilution,
If the analysis yields a result which exceeds the |inear range of the
ICP, or the calibrated range of the other instruments, the Contractor
shall use the least dilution necessary to bring the anal Kte
concentration within the linear or calibrated range of the

i nstrunment, as appropriate, but not bel ow the .

Whenever the ICP is utilized to analyze and report one or nore target
anal ytes, then alum num calcium iron, magnesium and all other

anal ytes which were deternmined to be a spectral interference (as
specified in Exhibit E, section 5.13) shall also be anal yzed and
reported with the sanples in the SDG in accordance with the
requirements of this contract.

Report sanple concentrations on Form | as specified in Exhibit B. |If
a sanple required dilution and/or preconcentration for a target
anal yte, the sanple concentration nmust be corrected for all dilution
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and preconcentration factors, which were applied to the sanple and
anal yte, before reporting the result on Form|. The preconcentration
factors and dilution factors shall be reported on Forns | and XV as
described in Exhibit B

I nstrunent Calibration

Quidelines for instrumental calibration are given in Methods for

Chem cal Anal ysis of Water and Wastes, EPA 600/ 4-79-020, and/or
Exhibit D. Calibrate all instrunents according to the instrument
manufacturer's instructions or as specified in Exhibit D

Instruments shall be calibrated daily or once every 24 hours and each
tinme the instrument is set up, The date and tine of instrunment
calibration nmust be reported in the raw data. The nunber of
galibrat|on standards required for each anal ytical systemare as

ol | ows:

1 | CP systens nust be calibrated using at | east one blank and one
standard that is within the established |inear range for the
target anal yte.

.2 Fl ame AA and furnace AA systens nust be calibrated using at |east
one blank and three standards. One calibration standard nust be
at a concentration equal to the CRQL and the remai ning two
standards nust be in graduated anmounts that define the |inear

ran ehfgrttEF target anal yte as defined in the individual methods
in i bi .

.3 Mercury and cyani de systens nust be calibrated using at |east one
bl ank and five standards. One calibration standard nust be at a

concentration equal to the CRQL and the renaining four standards

must be in graduated anounts that define the |linear range for the
target anal yte.

.4 Total Organic Carbon anal yzers nust be calibrated using at |east
one blank and four standards. One calibration standard nust be at
a concentration equal to the CRQL and the remaining four standards
nus% be |? graduat ed amounts that define the |linear range of the

i nstrument .

Cal i brati on standards nust be Réepared by diluting stock sol utions at
the time of analysis. (Note: rcury standards are prepared at the

of sanple prgBarat|on). Cal i brati on standards nust be discarded
ter use. For | analysis, follow the calibration procedures in
Exhibit D. The date and tine of the preParatlon and anal ysis of the
standards nust be reported in the raw data

3

If multiple sets of analytical conditions are used to neasure and
report results for an analyte, the instrunment nust also be calibrated
and reported for each set of anal ytical conditions.

Basel i ne correction is acceptable provided it is perforned for every
standard, sample, QC sanple, and required bl ank anal yzed.
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5. 2.

5

Calibration curves with three or nore points nust use a |inear |east
squares fit and nust have a correlation coefficient greater than or
equal to 0.995 before any further analysis nay continue. No other
calibration curves (second order, third order, etc.,) shall be
accept abl e.

If the calibration curve yields a correlation coefficient |ess
than 0.995, term nate the analysis, correct the problem
recalibrate the instrunment, and reverify the correlation )
coefficient. The correlation coefficient for each calibration
curve nust be clearly docunented in the raw data and nust be
submtted with the data package.

SanPIe results reported with a non-conpliant instrument calibration
shal | receive a conmensurate reduction in sanple price or zero
paynent due to data rehectlon dependi ng upon the 1 npact of the non-
conpliance on data usability.

Initial Calibration Verification (1CV) and Continuing Calibration
erification (CCV)

Initial Calibration Verification (I1CV)

I mredi ately after calibration and prior to the analysis of any

sanpl es, QC sanples or required bl anks, the accuracy of the
initial calibration nust be verified and docunmented by the

anal ysis of a separate source Initial Calibration Verification
standard(s). An ICV analysis shall be analyzed for every target
analyte reported. The analysis conditions for the ICV nust be the
sanme” as those for the analytical sanples. If nultiple sets of

anal ytical conditions are used to neasure and report results for
an anal yte, the I CV nust al so be neasured and reported for each
set of analytical conditions.

| CV standards can be obtai ned from conmerci al vendors, or prePared
i n-house, The source of the ICV solution for each target analyte
nmust be independent of the source used for the instrunent ]
calibration standards, The concentration of a target analyte in
the 1CV shall be within the lowto nmid range of the calibration
and at a concentration other than that used for instrunent
calibration, The Contractor shall maintain docunmentation of the
purity confirmation of the material to verify the integrity of the
standard sol utions.

For all instrunmental techniques, the Initial Calibration
Vérif|pat|on Solution(s) shall be run at each wavel ength used for
anal ysi s.

For aqueous cyani de sanples, the ICV solution nmay al so serve as.
the LCS and nust be distilled prior to analysis.” Furthernore, it
must be distilled with the batch of sanples to be analyzed (i.e.
for which it serves as the LCS). For soil cyanide sanples, a
separate LCS shall be required in addition to the I CV standard.

For aqueous TOC sanples, the | CV solution naK al so serve as the
LCS. For soil TOC sanples, a separate LCS shall be required in
addition to the | CV standard.

Cal cul ate the percent recovery for each analyte in the ICV

anal ysi s u3|nP Equation 1. If the neasurenents exceed the control
[imts of Table 1 (in Exhibit E?, Initial and Continuing
Calibration Verification Control Linmts for Inorganic Analﬁses,

t he anal ysis shall be terminated, the problemcorrected, the
instrunent recalibrated, and the new calibration verified.

EQ 1

Percent Recovery (9R) = x 100

—Hl=

Wher e,

M = Measured anal yte concentration
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5.5.1.5 Sanpl e results reported with a non-conpliant initial calibration
bl ank shall receive a commensurate reduction in sanﬁle.pr|ce or
zero paynment due to data rejection dependi ng upon the inpact of
t he non-conpliance on data usability.

5.5.2 Conti nui ng Calibration Bl ank (CCB)

5.5.2.1 The continuing calibration blank shall be anal yzed (at each
wavel engt h used for analy3|sL i medi ately after every continuing
calibration verification. The CCB is used to nonitor the accuracy
of the calibration at a concentration of "0" throughout the )
anal ytical run sequence, and check for carryover fromthe previous
anal yti cal sanples. The anaIYS|s condi tions for the CCB nust be
the same as those for the analytical sanples. Unless otherw se
specified in Exhibit D, the continuing calibration blank is in the
sanme matrix as the initial calibration standards. |If nmultiple
sets of analytical conditions are used to neasure and report
results for a target analyte, the CCB nust also be nmeasured and
reported for each set of analytical conditions.

5.5.2.2 Cal cul ate the concentrati on of each target analyte of concern in
the CCB analysis. |If the absolute value of the continuin
calibration blank result is greater than or equal to the , the

result shall be reported as specified in Exhibit B. |If the

absol ute value of the calibration blank result is greater than or
equal to the CRQL (Exhibit C or 3xMDL, whichever i's |ower,

term nate the analysis, correct the problem recalibrate the
instrument, reanalyze the ICV, ICB, LFB, ICS (ICP only), CCV, CCB
and reanal yze all of the analyti cal sanPIes anal yzed since the
a

| ast conpliant CCB for the affected anal ytes.
5.5.2.3 The results for the continuing calibration blank shall be recorded
on FORM 11l as indicated in Exhibit B.
5.5.2.4 Continuing calibration blank criteria nust be net before any
sanpl es, %g sanpl es, or required blanks are anal yzed. Any
sanpl es, sanpl es or required blanks analyzed when the

continuing calibration blank criteria have not been net shal
require reanalysis at no additional cost to the Agency. )
Reanal yses nust be perfornmed within contract required hol di ng
times and nust neet all sanple acceptance criteria.

5.5.2.5 Sanpl e results reported with a non-conpliant continuing
cal i bration blank shall receive a commensurate reduction in sanple
price or zero paynment due to data rejection dependi ng upon the
I mpact of the non-conpliance on data usability.

5.5.3 Preparati on Bl ank (PB) Anal ysis

3.1 At | east one Béeparation bl ank shall be prepared and anal yzed with
every Sanpl e Delivery G oup gSDG) or with each batch® of sanples
prepared, whichever is nore frequent. The preparation blank
consisting of distilled or deionized water for aqueous sanples and
appropriate blank matrix (blank soil or blank sand) for )
sol | /sedi nent/solid sanples, shall be processed through the entire
sanpl e preparati on and anal ysis procedures (refer to the )

i ndi vidual nethods in Exhibit D). If nore than one matrix exists
within an SDG a separate preparation blank per matrix mnust be
prePared. Preparation bl anks nust be anal yzed in the same

ana ytlgal run sequence as the sanples w th which the bl anks were
prepare

5.5.3.2 Deternine the preparation blank concentrati on of each analyte to
be report ed.

5.5.3.2.1 If the absolute value of the concentration of each target
analyte in the blank is | ess than the Contract Require
Quantitation Limt (Exhibit C or 3xMDL, whichever is [ower, no
corrective action is required.

A group of sanples prepared at the sane tine.
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. 2.2 I f any target anaIKte concentration in the blank is greater
than or equal to the CRQL or 3xMDL, whichever is |ower, the
| owest concentration that can be reported for that analyte in
t he associ ated sanpl es nmust be greater than or equal to 10x the
bl ank concentration. Oherw se, all sanples associated with
the bl ank, where the analyte's concentration is |ess than 10x
the bl ank concentration and greater than or equal to the CRQL
or 3xMDL (whichever is |ower), must be re-prepared and
reanal yzed for that anal yte.

.2.3 If the concentration of the blank is at or bel ow the negative
or 3xMDL, whichever is lower, then all sanples reported at
or bel ow 10xCRQL or 10x(3xMDL), whichever is |ower, associated
with the blank shall be redi gested and reanal yzed.

.3 Low Level Agqueous Sanpl es

3.1 The preparation blank shall be subject to the same procedures
and conditions used for the associ ated batch of Low Level
agueous sanpl es. The preparation blank nmust be reduced and
adjusted to the sane final volunmes and, thus, have the sane
preconcentration factor as the associ ated sanples for each
target anal yte.

.4 The results for the preparation blank shall be recorded in ug/L
for aqueous sanples and in ng/Kg for solid sanples on FORM I TI.

.5 Preparation blank criteria nmust be nmet before any sanples or
sanpl es are anal yzed. Any sanples or QC sanpl es anal yzed when the
preparation blank criteria have not been net nust be redigested
and reanal yzed at no additional cost to the Agency. Reanal yses
must be performed within contract required holding tinmes and nust
nmeet all sanple acceptance criteria.

.6 SanFIe results reported with a non-conpliant preparation bl ank

shal | receive a commensurate reduction in sanple price or zero
paynent due to data rejection depending upon the | npact of the
non- conpl i ance on data usability.

ICP Interference Check Sanple (ICS) Analysis

I nherent in | CP anal yses are interelement correction factors and
spectral background corrections. To verify the accuracy of the
background correction points and interel enent correction factors, the
Contractor shall, for one or nore target anaIYtes reported fromthe ICP
anal yze and report the results for the ICP Interference Check Sanples_ at
t he eﬁ|nn|ng and end of the analytical sequence but not |ess than twice
per 8 hour working shift. The analysis conditions for the ICS nust be
the sane as those for the analytical sanples. |If nultiple sets of

anal ytical conditions are used to neasure and report results for an

anal yte, the ICS nust al so be neasured and reported for each set of

anal yti cal conditions.
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5. 6.

5. 6.

5.6.4.2

1

.2

3

.4

4.

.5

The Interference Check Sanples consist of two solutions: Solution A
and Solution AB. Solution A consists of the interferents, and

Sol ution AB consists of the analytes nmixed with the interferents. An
| CS analysis consists of analyzing both solutions consecutively
(starting wth Solution A) for all wavelengths used for each tarqget
analyte reported by ICP The 1CS analysis shall follow I nmed ateE¥

after the LFB analysis and precede the CCV anal ysis. Thus for |

t he anal ytical run sequence shall be ICV, 1CB LFB, I1CS-A |CS-AB,
CCV, CCB, 10 analytical sanples, CCV, CCB... |ast analytical sanple,
LFB, ICS-A |CS AB, CCv, )

The 1 CS sol utions can be obtained froma comrerci al vendor, or
prepared in-house. |f prepared in-house, the ICS solutions nust be
prepared with ultra high purity grade chem cals and at the
concentration levels specified in Table 2 gln Exhi bi t E?, I nterferent
and Anal yte El enental Concentrations Used for ICP Interference Check
Sanple. "The ICS-A contains the interferents only, and |ICS AB
contains both the interferents and the analytes.” The Contractor
shal | maintain docunentation of the purity confirmation of the
material to verify the integrity of the standard sol utions.

Dilution of the ICS-A or ICS-AB solution prior to analysis is
Pern1tted only if an analyte or interferent concentration exceeds the
i near range of the instrument. When dilution is necessary, the
dilution factor nust be kept to a mininum Results fromthe diluted
I CS anal ysis are reported only for the specific analytes/interferents
which require dilution. Results for the other analytes/interferents
nmust be reported fromthe undiluted ICS analysis. Wen dilution is
required, the ICS anal¥3|s run sequence nust be undiluted | CS A
undi luted 1CS-AB, diluted ICS-A and diluted ICS-AB. If the
interferent requiring dilution interferes on an anal yte whi ch does
not require dilution, then the interference correction nust be
performed using the actual concentration of the interferent (as
determined fromthe diluted sanple) and the concentration of the
analyte found in the undiluted sanple. Interference corrections mnust
be nade based on the actual concentration of the interferent and not
t he apparent concentrati on obtai ned when the interferent
concentration i s above the |inear range.

Determ ne the concentration of every interferent and analyte (listed
in Table 2) in the I1CS-A solution

Cal cul ate the percent recovery for each interfering analyte using
Equation 1. The percent recovery of the interferents in the |CS-A
solution nust be within the control limts of 80-120% i nclusive.
If the percent recovery of the interferents is within the control
limts, report the result as specified in Exhibit B

The val ue of the non-interfering analyte concentrations nust be
within the control limts of + 3xMDL or + CRQL, whichever is |ess,
of their ICS-A true value (the true value shall be zero unless
otherwi se stated). |If the value of the non-interfering analyte is
within the control limts, the result shall be reported as

|
specified in Exhibit B

Determ ne the concentration of every interferent and analyte (listed
on Tabl e 2? for the I CS-AB solution and cal cul ate the percent
recovery of each using Equation 1. The percent recovery of the
analytes/interferents in the | CS-AB solution must be within the
control limts of 80-120% inclusive, for all analytes.
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Corrective action nust be perfornmed when any of the follow ng control
limts are exceeded
the percent recovery of the interferents in the ICS-A solution
are outside the 80-120%recovery control limts,

the results for the non-interfering analytes in the ICS-A
solution are not within the control limts of the true value *
3xMDL or + CRQ., whichever is |less, or

the percent recovery of the analytes/interferents in the |ICS AB
solution is outside the 80-120%trecovery control limts.

If the control limts are not met for the analytes or interferents in
the 1 CS-A and/or |ICS-AB solutions, termnate the analysis, correct
the problem recalibrate the instrument, and reanalyze all of the
anal ytical sanples, within a valid analytical run sequence, that
followed the last compliant I CS (1 CS-A and | CS- AB) anal yses.

Report the neasured concentration, the true value, the percent

recoveries, and the aPprggrlate analyte control limts for the

EQLILQI %nd subsequent | anal yses on Form1Vs, as indicated in
ibit B.

Interference Check Sanple (ICS) criteria nust be net before any

sanpl es, QC sanples, or required blanks are anal yzed. Any sanpl es,
QC sanpl es or required bl anks anal yzed when the 1CS criteria have not
been nmet shall require reanalysis at no additional cost to the
Agency. Reanal yses nust be perfornmed within contract required
hol di ng tines and nust neet all sanple acceptance criteria.

Sanpl e results reported with a non-conpliant |ICS anal ysis shal
receive a commensurate reduction in sanple price or zero payment due
to data rejection dependi ng upon the inpact of the non-conpliance on
data usability.

Spi ke Sanpl e Analysis (S) and Post-di gestion/post-distillation Spike
Anal ysi s

The spi ke sanple analysis is designed to provide informati on about
the effect of the sanple matrix on the digestion and/ or measurenment
nmet hodol ogy. At |east one SPIke sanpl e anal ysis (matrix spi ke) shal
be performed on each group of sanples of a simlar matrix type (i.e.
agqueous, soil) and concentration (i.e., low, nediun) or for each
Sanpl e Delivery Group.? The spike nust be added prior to the

addi tion of any reagents and before any digestion, distillation, or
sanpl e preparation steps. |If two or nore nethods are used to
determ ne and report a target analyte, then the matrix spi ke sanple
nmust be anal yzed by each net hod.

Sanpl es identified as equi pnent bl anks shall not be used for
spi ked sanpl e anal ysi s.

As desi?nated on the sanpl e chain-of -custody, EPA may require that
a specific sanple be used for the spike sanple analysis. Unless
ot herwi se specified, the sane field sanples shall be used for both
the matrix spi ke and duplicate anal yses.

2

Upon request, EPA nay require additional spike sanple anal yses, for
whi ch the Contractor shall be paid.
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2

VWen the spi ke analysis is perforned on the sanme sanpl e chosen for
the duplicate sanﬁle anal ysi s, spi ke calculations shall be
performed using the results of the sanple designated as the
‘original sanP e" (see Section 5.8, Duplicate Sanple Analysis).
The average of the duplicate results nust not be used for the

pur pose of determi ning percent recovery.

The anal yte spi ke shall be added in the amounts specified in Tables 3

and 4 depending on the matrix and concentration level. Note: See

Table 3 footnotes for concentration |l evels and applications.

Low Level Agqueous Sanpl es

The matrix spi ke sanple shall be subject to the same procedures
and conditions used tor the associated batch of sanples for
each target analyte. The matrix spi ke sanple nust be reduced
and adjusted to the sane final volunes and, thus, have the sane
preconcentration factor as the associ ated sanples for each
target anal yte.

The anal yte spi ke shall be added in the anpbunt specified in
Table 4 - Spiking Levels for Low Level Aqueous Sanpl es.

Determ ne the concentration of each analyte in the original and
matri x spi ke sanples and cal cul ate the percent recovery using
Equati on 3.

EQ 3
%Recovery = SSR - SR 100
SA
\Wer e,
SSR = Spi ked Sanpl e Result
SR = Sanple Result
SA = Spi ke Added

When sanpl e concentration is | ess than the nethod detection limt,

use SR = 0 only for purposes of cal culating % Recovery.

The units for reporting spi ke sanple results shall be identical to
t hose used for reporting sanple results on FORM 1 (i.e., ug/L for

aqueous sanples or ng/Kg dry weight for soil/sedinment/solid sanples).

For sanple results where the analyte concentration in the origina

sanple 1s less than or equal to 4x the anount of spi ke added, the

control limts for percent recovery shall be 75-125% i ncl usive.

When the sanple result is greater than 4x the anount of spike added,
there are no defined control limts.

The spi ke sanple results (sanple results and % recovery results,

positive or negative) shall be reported on FORMV, as indicated. |If
an anal yte spi ke recovery is not at or within the limts of 75-125%

flag that analyte with an "N' on FORM V and also on FORM| for al
sanpl es associated with that spi ke sanple and determ ned by the sane

anal ytical method. An exception to this rule is granted in

situations where the sanple concentrati on exceeds the spike

concentration by nore than a factor of four. In such an event, the
data shall be reported unflagged even if the percent recovery does
not nmeet the 75-125%recovery criteria.

In the instance where there is nore than one spi ke sanple per matrix
and concentration per nethod per SDG if one spi ke sanple recovery is
not within contract criteria, flag all the sanples of the sanme
matrix, level, and nmethod in the SDG

Spi ke sanpl es nust be prepared and anal yzed along with the other

sanmpl es, QC sanples, and required blanks in an S I f spi ke sanpl es

are not prepared and anal yzed with the sanples, QC sanples or
required blanks in an SDG the contractor shall reprepare and
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reanal yze the required nunber of spike sanples, including their
original sanples and all associated QC sanples, at no additional cost
to the Agency. Reanal yses nmust be perforned within contract required
hol ding tines and nust neet all sanple acceptance criteria.

Sanpl e results reported w thout spike analyses shall receive a
commensurate reduction in sanple price dependi ng upon the inpact of
t he non-conpliance on data usability.

Post - di gesti on/ post-distillation Spike Analysis

For flanme AA, ICP, and CN anal yses, when the pre-digestion/pre-
distillation spike recovery falls outside the control limts and
the sanple result does not exceed 4x the spi ke added, a post-

digestion/Rost—distiIlation spi ke shall be perforned for those
el enents that do not neet the specified criteria. SPIke t he
unspi ked aliquot of the sanple at 2x the indigenous |evel or 2x
CFKﬁ, whi chever is greater. Results of the Post—d|gest|on/post—
distillation spike shall be reported on F V (B). Note: No
post -di gest spike is required for Hg.

Post-diPestion/post-distiIlation spi ke sanpl es nust be prepared
and analyzed for all spiked elenments not nmeeting the control limt
criteria. |If required post-digestion/post-distillation spike

sanpl es are not prepared and anal yzed during the origina

anal ytical run sequence, the contractor shall prepare and anal yze
t he post-digestion/post-distillation spike sanples along with the
orlPlnaI sanpl e and the original spiked sanple, during a valid
analytical sequence, at no additional cost to the Agency.

Reanal yses mnmust be perforned w thin contract required hol ding
times and nust neet all sanple acceptance criteria.

Sanpl e results reported w thout post-digestion/post-distillation
spi ke sanpl e anal yses shall recelve a comensurate reduction in
sanpl e price dependi ng upon the inpact of the non-conpliance on

data usability.

Duplicate Sanple Analysis (D)

1.1

1.2

. 1.3

One duplicate sanple shall be analyzed for each group of sanples of
the sanme natrix (1.e., aqueous or soil/sedinment/solid) and
concentration (i.e., low, nmediun) or for each Sanple Delivery G oup
whi chever is greater.® The duplicate sanple analysis provides )

i nformation re?ardlng the precision of the preparation and anal ysis
procedures. It the original sanple anal yte concentrations are
determined and reported by nore than one nmethod (i.e., |1CP, GFAA),
the duplicate results for those anal ytes shall also be deternined and
reported using those sane nethods. plicates shall not be averaged
for reporting on FORM I.

Dupl i cate sanpl e anal yses are required for percent solids for
sanpl e anal yses where percent solids determnation is required.

SanP!es identified as equi pment bl anks nust not be used for the
duplicate sanple anal ysis.

As designated on the sanple chain-of-custody, the EPA may require
that a specific sanple be used for the duplicate sanple analysis.
Unl ess ot herwi se specified, the sanme field sanple shall be used
for both the matrix spi ke and duplicate sanple anal yses.

Determi ne the concentration of each analyte in both the original and
duplicate sanples. Results for duplicate sanple analyses shall be
reported on FORM VI in ug/L for aqueous sanples and ng/Kg dry wei ght
basis for soil/sedinment/solid sanples.

Cal cul ate the Rel ative Percent Difference (RPD) between the origina
and duplicate sanple concentrations using Equation 2. |f both sanple

%Upon request, EPA may require additional duplicate sanple anal yses, for

which the Contractor will be paid.
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5.8.4.1

5.8.4.2

bﬁlues are less than the MDL, then the RPD is not cal cul ated on FORM

EQ 2
S-DJ
RPD = |— X 100

(S+D)/2
\Wer e,
RPD = Rel ative Percent Difference
S = SanP!e Concentration (original)
D = Duplicate Sanple Concentration
If an analyte's duplicate result is outside the control limts

specified below, flag that analyte with an "*" on FORM VI and al so on
FORM | for all sanples received associated with that duplicate
sanple. \Wen there is nore than one duplicate sanple per SDG and
one duplicate result is not within contract criteria, flag al

sanpl es of the same matrix, concentration, and nethod in the SDG

If the anal yte concentration in both the original sanple and
duplicate sanple is greater than 5x CRQL, then the cal cul ated RPD
shall be used to evaluate the duplicate precision. The RPD result
for each anal yte nust be less than or equal to 20%

If the anal yte concentration in one of the sanples (original or
dupllcate% Is greater than 5x CRQL and the other is |ess than or
equal to 5x , then the absolute value of the difference

bet ween the two concentrations shall be used to evaluate duplicate
precision and the CRQL shall define the control limt. Inthis
case, enter the CRQL in the field "Control Limt" colum on FORM
VI. (Note, for soil/sedinment/solid sanple results the nust
be adjusted for original sanple weight and percent solids. The
absol ute value difference for each anal yte nust be | ess than or

equal to the CRQ.
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If the anal yte concentration in both the original sanple and
duplicate sanple is less than the CRQL, then no control limt is
appl i cabl e.

Low Level Agueous Sanpl es

The duplicate sanple shall be subject to the same procedures and
condi tions used for the associ ated batch of sanples for each
target analyte. The duplicate sanple nust be reduced and adjusted
to the sanme final volunes and thus, have the sanme preconcentration
fac}og as the associated Low Level aqueous sanples for each target
anal yte.

Duplicate sanples nmust be prepared and anal yzed along with the other
sanpl es, QC sanples, and required blanks in an SDG |If duplicates
are not prepared and anal yzed with the sanples, QC sanples or
required blanks in an SDG the contractor shall reprepare and
reanal yze the required nunber of duplicates, including the originals,
at no additional cost to the Agency. Reanalyses nust be perforned
within contract required holding tinmes and nust neet all sanple
acceptance criteria.

Sanpl e results reported w thout duplicate anal yses shall receive a
conmensurate reduction in sanple price dependi hg upon the inpact of
t he non-conpliance on data usability.

Laboratory Control Sanple (LCS) Analysis

Aqueous and solid Laboratory Control Sanples (LCS) shall be analyzed
for each anal yte using the sane sanpl e preparations, analytica

net hods and QA QC procedures enployed for the EPA sanpl es received.
The LCS sanple analysis provides information regardi ng the accuracy
of the preparation and anal ysis grocedures. One LCS sanple is
prepared and anal yzed with each SDG or batch of sanples prepared,
whi chever is greater. |If nmore than one matrix exists within an SDG
a matrix sPeC|f|c LCS nust be prepared for each type of matrix. |If
sanpl e anal yte concentrati ons are determ ned and reported by nore
than one method, the LCS results for those analytes shall also be
determ ned and reported using those sane nethods.

The LCS sanple may be obtained.bY a commercial vendor, or prepared

i n- house. f obtained conmercially, the vendor nust certi ¥ he

anal yte concentrations against Nl ST-traceabl e standards. | prePared
i n-house, the concentration of the analyte in the source materia

nmust be certified agai nst N ST-traceabl e standards.

For aqueous LCS solutions, the initial Calibration Verification
solution may be used. Note, for cyanide analysis this solution nust
be distilled. The concentration of the analytes in an aqueous LCS
solution shall be within the lowto nmid range of the calibration for
t he nmet hod of anal ysis.

Low Level Agueous Sanpl es

The agueous Laboratory Control Sanple shall be subject to the sane
rocedures and conditions used for the associ ated batch of sanples
or each target analyte. The LCS nust be reduced and adjusted to

the same final volunes and, thus, have the sane preconcentration

fac}og as the associ ated Low Level aqueous sanples for each target
anal yte.

If prepared in-house, the LCS shall be spiked in the anount
provided in Table 4 - Sg|k|ng Level s for Low Level Aqueous Sanpl es
and Laboratory Control Sanpl e.

The solid LCS shall be prepared and anal yzed usi ng each of the )
procedures applied to the sanples received (exception: percent solids
det erm nati on not reQU|redL. The solid LCS shall be a certified
material. One solid LCS shall be prepared and anal yzed for every
group of solid samples in a Sanple Delivery Goup, or for each batch
of sanpl es digested and/or distilled, whichever Is nore frequent.

Determ ne the concentration of each analyte in the LCS and cal cul ate
t he percent recovery using Equation 1. he percent recovery control
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or the LCS are 80-120% i ncl usive (exception: the control

or Ag and Sh are 50-120% . These linmits nust be used unl ess,
r solid LCS, other linmts are provided by the LCS supplier. A
_pK f the supplier provided limts and true val ues nust be included

Wit he raw dat a.

f the results for the LCS analysis fall outside the control linits,
he anal yses shall be term nated, the problemcorrected, and the
anpl es associated with that LCS redi gested and reanal yzed.

| LCS results, the neasured concentrations, the true val ues, and
the percent recoveries (%), nust be reported on FORM VII as
indicated in Exhibit B

LCS criteria must be nmet before any sanples, QC sanples, or required
bl anks are anal yzed. Any sanples, QC sanples or required bl anks
anal yzed when the LCS criteria have not been nmet nust be redi gested
and reanal yzed at no additional cost to the Agency. Reanalyses nust
be performed within contract required holding tines and nust neet al
sanpl e acceptance criteria.

SanPIe results reported with a non-conpliant LCS after reanal ysis
shal | receive a conmensurate reduction in sanple price or zero
paynent due to data rehectlon dependi ng upon the I npact of the non-
conpliance on data usability.

.10 ICP Serial Dilution Analysis (L)

.10.1

.10.1.1

.10.1.2

The presence of matrix interferences during | CP analyses is verified
with a serial dilution analysis. A serial dilution sanPIe is )
prepared by diluting a aliquot of prepared sanBIe by a tactor of five
e.P., diluting 10.0 nL of prepared sanple to 50.0 nmL). The dil uent
shall be reagent water with the sane acid content as the calibration

st andar ds. he 1 CP Serial Dilution Analysis shall be performed on a
sanpl e from each group of sanples of the same matrix (1.e., aqueous,
soil) and concentration (i.e., low, medium or for each Sanple

Del i very Group, whichever is nore frequent.

Sanpl es identified as equi pnent or trip blanks shall not be used
for Serial Dilution Analysis.

Unl ess ot herw se specified, the sane field sanples shall be used
for the serial dilution, matrix spi ke and duplicate anal yses.
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For each analyte in the serial dilution sanple with a concentration
of at least 50 tinmes the MDL, calculate the percent differences using
Equati on 5.

EQ 5

S |

%Difference = Lj—i——— x 100

wher e,

I
S

The serial dilution result (corrected for the five fold dilution)

nmust then agree within 10% of the orlPlnaI determ nation. |If the
dilution analysis for one or nore analytes is not at or within 10% a
chemical or p ¥S|cal interference effect nust be suspected, and the
data for all affected analytes in the sanples recei ved associ ated
Y:Mth }hat serial dilution shall be flagged with an "E' on FORM I X and

Initial Sanple Result ) )
Serial Dilution Result (corrected for the 5x dilution)

VWen there is nore than one serial dilution per SDG and one serial
dilution result is not within contract criteria, flag all sanples of
the of the same matrix and concentration for that analyte in the
Sanple Delivery Goup. Serial dilution results and "E" flags shal
be reported on FORM | X

| CP serial dilutions nmust be prepared and anal yzed along with the
sanpl es, QC sanples, and required blanks in an SDG If required |ICP
serial dilutions are not prepared and anal yzed during the origina
anal ytical run sequence, the contractor shall prepare and analyze the
serial dilutions along with the original sanples, during a valid

anal yti cal sequence, at no additional cost to the Agency. Reanalyses
nmust " be performed wthin contract required holding tinmes and nust

meet all sanple acceptance criteria.

Sanpl e results reported wi thout serial dilution analyses shal
receive a conmensurate reduction in sanple price depending upon the
i npact of the non-conpliance on data usability.

SDG- Speci fi ¢ Performance Eval uation (PE) Sanpl es

Sunmmary of SDG Specific PE Sanpl es

The Region | Performance Eval uation (PE) program has two functions:
(1) to evaluate [ aboratory operation and protocols over a period of
time, and (2) to provide information on the quality of individua
dat a packages.

Frequency of SDG Specific PE Sanpl es

The Region shall subnit PE sanples with every SDG per paraneter,
matri x and concentration |evel (as ava|lable¥. The Regi on may
obtain these SDG Specific PE sanples fromeither a comercial
vendor or fromthe CLP National Program Ofice (NPO which

provi des PE sanples in sgf ort of the Superfund program PE
sanpl es provided by the -NPO are referred to as "EPA )
generated”. PE sanples recieved within a Case shall be assigned

to an SDG containing field sanples for that Case
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QY QC Qperations

\When t he Regi on submits equi pnent bl anks and/or Perf
Eval uati on sanpl es (PES? with soil/sedinment/solid f
then the Contractor shall not performa spike, dup

serial dilution sanple analysis on the aqueous natr
bl ank, PE sa !e?. Wen the Region submits an aque
wi th aqueous tield sanples, then the Contractor sha
the PE sanple for the spike, duplicate, or serial d
anal ysi s.

or mance
el d sanpl es,
caEe, or

X (equi prent
us PE sanpl e
I not choose

i
i
i
o]
I ne
ilution sanple

If the PE sanple is received as an anpul ated standard, the
anpul ated PE sanple is not considered to be another matrix type.

Procedure for Preparing SDG Specific PE Sanpl es

Instructions for preparation of the PE sanples will be included
wi th each subm ssion of PE sanples.
Pl

I f PE sanple instructions do not aﬁplﬁ to the PE sanpl e received,
then the Contractor nust contact the RSCC to ascertal n whether or
not to anal yze the PE sanple and/or to obtain appropriate PE
sanpl e instructions or another PE sanple.

Cal cul ations for SDG Specific PE Sanpl es

For EPA—generated and commercially prepared PE sanples that are
submitted with each SDG the Contractor nust correctly identify and
gquantitate all Target Analyte List (TAL) analytes using the method
specific criteria presented in Exhibits D and E

Techni cal Acceptance Criteria for SDG Specific PE Sanpl es

All SDG-SPecifip PE sanpl es nust be anal yzed under the sane
anal ytical conditions as the associ ated anal yti cal sanples and
nust nmeet the sane QN QC acceptance criteria specified in this
Exhi bit as that established for sanple anal yses.

EPA-%enerated PE sanpl es included with the SDG shal |l be eval uated
by the Region using a CLP NPO conputer program called PeacTOOLs.
PeacTOCOLs rates the PE sanple results based on statistically
gener ated confidence intervals.

The results of commercially prepared PE sanples will be eval uated
using the vendors' statistically generated confidence intervals.

Contractor results for the SDG Specific PE sanples will be )
eval uated using the nost recent gion | data validation criteria
for PE sanpl es.

At a mninmum the PE results will be evaluated for analyte

i dentification, quantitation, and sanple contamnination

Confidence intervals for the quantitation of target analytes are

based on reported val ues using popul ation statistics. The Agency
may adj ust the criteria on an¥ gi ven PE sanple to conpensate for

unanticipated difficulties with a particular sanple.

Corrective Action for SDG Specific PE Sanpl es
If the technical acceptance criteria specified in this Exhibit for
field sanples are not net for the PE sanple results, the sane

corrective actions which are established for sanple anal ysis nust
al so be followed for the PE sanple.
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I f an SDG Specific PE sanple evaluated by Region | as described in
Section 5.11.5 above, indicates unacceptabl e | aboratory
performance, then the Contractor may be required to reanal yze al
sanpl es, standards, blanks and QC sanples associated with the
unacceptabl e PE sanple result (if sufficient volume renains)
and/ or anal yze a new PE sanple at no additional cost to the
Agency. Unacceptabl e | aboratory performance includes either a TAL
fal se positive result, false negative result, and/or analyte

m squantitation.

SDG- Specific sanple results reported with unacceptable PE results
shal | be subject to a commensurate reduction in sanple price or
zero paynment due to data rejection, depending upon the I npact of
t he non-conpliance on data usability.

5.12 Method Detection Linmt (MDL) Determ nation

5.12.1

5.12.2

5.12.3

5.12. 4

The nethod detection linmts (MDLs) shall be determined at | east
annual ly (15th of January), as required in Exhibit B, for each target
analyte, matrix, method and instrunent used for this Contract and
shal | meet the CRQL requirenents specified in Exhibit C__  The NMDL
val ues nust be less than or equal to one-third of the CRELS. VDL
studi es nmust be perforned in accordance with 40 Code of Federal

Regul ations, Part 136, Appendix B and this conract for the follow ng
target analytes and matrices: Medium Level Metals, aqueous; Medium
Level Metals, solid; Medium Level Cyanide, aqueous; Medium Level
Cyani de, solid; Low Level Metals, aqueous; Low Level Cyanide
aqregus; Total Organic Carbon, aqueous; and Total Orgahic Carbon

sol id.

The MDL determinations must be conducted using the sane QAN QC
specifications as for sanple analysis. These specifications include,
but are not Iimted to criteria for: initial calibration, 1CV/ICB
CCv/iCCB, PB, and LFB. Al QC requirenments for frequency, acceptance
criteria, and corrective actions nust be achieved. Docunentation for
MDL studies nust include Fornms 2A, 2B, 3, 10, 13, and 14. Supporting
raw data docunentation nust identify the source of the standards,
concentration of the standards, all preparation volumes and wei ghts,
and the sequence of analysis. The deliverable nust clearly
denonstrate that an appropriate analyte and interference free bl ank
matrix was utilized as specified in 40 CFR, Part 136, Appendix B

For each instrunent and nethod, MDLs for all analytes in Exhibit C
nmust be established in accordance with 40 CFR, Part 136, Appendix B
A m ni mum of seven aliquots of appropriate blank matrix (reaREEt

wat er or blank sand/soil) spiked at 1-5 tines the estimated nust
be taken through the entire sanple preparation and anal ysis
procedure. |If nore than seven aliquots are anal yzed, then they nust
also be included in the MDL val ues cal culation. "All sequential
anal yses of MDL standards mnust be reported and used in the resulting
MDL val ues which are calculated. The MDL studies are calculated as
described in 40 CFR, Part 136, Appendix B and reported as a separate
SDG i n accordance with Exhibit B. The aPﬁroprlate Students' t val ue
nust be clearly provided with the algorithmused to cal cul ate the MDL
val ues. MDLs shall be determined and reported for each nethod and
wavel ength used in the anal ysis of the sanples.

The MDL study nust be reported as detailed in Exhibit B. The

i ndi vi dual analytical run raw data nust be provided and these data
nmust be summarized in a table which denonstrates the cal cul ated MDL
val ues. The summarized MDL results table nmust include the
concentration found for each analyte in each aliquot, the mean
concentration of each analyte, the Percent recovery of each anal yte,
the standard deviation for each anal yte, and the Method Detection
Limt. The true concentration of the anaIYte in the spike solution
nust al so be provided., The table nust |list the analytes in the sane
order as they appear in the target analyte list in Exhibit C. In
addi ti on, s shall be reported on Forns XA, XB, and XC for each

i nstrument and nethod used in reportlng results for an SDG and shal
be submitted with each data package. ornms 2A, 2B, 3, 10A, 10B, 10C,
13, and 14 nust be provided In the MDL deliverable.

Note: The MDL for TOC anal%sis in soil/sedi nent sanples shall be
determned in total ng carbon and shall specify, in the "Conments"
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section on FORM X - PART 2, the minimumdry wei ght of sanple that
nmust be anal yzed in order to nmeet the 100 g/ Kg CRQL.

5.12.4 The annually determ ned MDL for an instrunent and met hod shal |l al ways
be used as the MDL for that instrument/nethod during that year. |If
the instrument/method is adjusted in any way that may affect the ML,
the MDL for that instrument/method nmust be redeterm ned and the
results submitted for use as the established MDL for that
i nstrument/ met hod for the remai nder of the year

5.13 Interelenent Corrections for ICP (IEQ

5.13.1 The ICP interelenment correction factors shal|l be deternined at |east
semi annual |y (i.e., 15th of January and July). The IEC
determ nati ons nust be conducted using the sanme specifications as for
sanpl e anal yses. These specifications include, but are not limted
to: ICV/ICB criteria, LFB criteria, and CCV/ CCB criteria. Correction
factors for spectral interference due to Al, Ca, Fe, and My shall be
det er m ned and rePorted for all I1CP instruments at all wavel engths
used for each anal yte reported bY ICP. Correction factors for
spectral interference due to analytes other than Al, Ca, Fe, and M
shall also be reported. |In addition, IECs shall be reported on Form
Xl for each ICP Iinstrunent used in reporting ICP results for an SDG
gnd shall be submitted with each data package as specified in Exhibit

If the instrunent was ad*usted in any way that nay affect the |CP
interelement correction tactors, the factors shall be redeterm ned
and the results submitted for use. 1In addition, all data used for
the determ nation of the interelement correction factors shall be
avai l abl e to the USEPA during an on-site | aboratory eval uation.

5.14 Linear Range Anal ysis (LRA)

5.13.2

5.14.1 The linear range of each anal yte analgzed by I CP shall be determ ned
at least sem annually (i.e., 15th of January and July). The |inear
range verification check standards nust be anal yzed using the sane
specifications as for sanple analyses. These specifications include,
but are not limted to: ICV/ICB criteria, LFB criteria, ICS criteria,
and CCV/CCB criteria. The analytically determ ned concentration of
this standard nust be within 5% of the true value. This )
concentration is the upper limt of the ICP |inear range beyond which
results shall not be reported under this contract without dilution of
the anal ytical sanple. The linear range verification check standards
shall be reported on Form Xl for each instrunent and wavel ength used
in Leport|ng results for an SDG and shall be submitted with each data
package.

5.14.2 If the instrunent was adjusted in any way that may affect the ICP
l'inear range, the |inear range verification check standards shall be
redetermined and the results submtted for use. In addition, al
data used for the determi nation of the analyte |inear ranges shall be
avail able to the USEPA during an on-site | aboratory eval uation.
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5.15 Furnace Atom c Absorption (AA) C Anal yses

5.15.1 The nature of the Furnace AA technique requires the procedures
sunmarized in Figure 1, Furnace AA Analysis Schenme ("MSA Tree"), for
quantitation. (These procedures do not replace those in Exhibit D of
this SON but suppl enent the gui dance provided therein.)

5.15.2 Al furnace analyses results shall be within the calibration range.
In addition, all analyses (except during full nethod of standard
additions (MsA)) shall require a mni mum of duplicate injections.

5.15.2.1 The absorbance or concentration of each injection shall be
reported in the raw data as well as the average absorbance or
concentration values and the relative standard deviati on (RSD) or
coefficient of variation (CV). Average concentration values are
used for reporting purposes. The Contractor shall be consistent
per nmethod and SDG I n choosi ng absorbance or concentration to
eval uate which route is to be followed in the MSA Tree. The
Contractor shall also indicate which of the two is being used if
bot h absorbance and concentration are reported in the raw data.

5.15.2.2 For MSA anal ysis, the absorbance of each in%ection shal | be
included in the raw data. A maxi mumof 10 full sanple anal yses,
to a maxi num 20 injections, may be perforned between continuing
calibration verification and continuing calibration bl ank
anal yses.

5.15.2.3 For concentrations greater than the CRSb, the duplicate injection
readlngs nmust agree within 20% RSD or , or the analytical sanple
shal | be rerun once (i.e., two additional burns?. If the readlnﬁs

are still out, flag the value reported on FORM 1| with an "M'. The

"M flag is required for the anal ytical spike as well as the

sanmple. If the analytical spike for a sanple requires an "M

flag, the flag shall be reported on FORM | for that sanple.

a
I
f

5.15.3 Al furnace anal yses for each anal ytical sanple, including those
requiring an "M flag, shall require at |east an anal ytical spike to
deternmine if the MSA shall be required for quantitation

5.15.3.1 The anal ytical spike* shall be required to be at a concentration
(|?L§he sanmpl e) of 2x CRQL (except for |ead which nmust be at 20
ug .

5.15.3.1.1 Low Level Agueous Sanpl es

For all target analytes in Low Level aqueous sanples (whether
preconcentrati on of the sanple was required or not), the
anal ytical spikes, in the final sanple leestate readY for
anal ysis, shall be at concentrations equal to the follow ng: Sb
at 3 ug/L; As, C, Cu, Pb, Ni, and Tl at 20 ug/L; Be, Se, and
Ag at 10 pg/L; and Cd at 2 pg/L.

‘Anal ytical spikes are furnace spikes to be prepared prior to analysis,
but after digestion (if perfornmed), by adding a known quantltY of the analyte
to an aliquot of the sanple. The unspi ked sanple aliquot shall be conpensated
for any vol une change in the spi ke sanples by the addition of deionized water
to the unspiked sanPIe aliquot. The volune of the spiking solution added
shal | not exceed 10% of the anal ytical sanple volune; this requirenent also
applies to MSA spi kes.
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5.15.3.2

5.15. 4

The requirenment for an anal ytical spike shall include the LCS

LFB, and the preparation blank. (The LCS and LFB shall be )
quantitated fromthe calibration curve and corrective action, if
needed, taken accordingly. MSA is not to be perforned on the LCS
LFB, or preparation blank, regardl ess of the analytical spike
recovery results.? If the preparation blank anal ytical spike
recover¥_|s out of control (85-115%, the spiking solution shal

be verified by resplklnE and rerunning the preparation bl ank once,.
If the preparation blank anal ytical spike recovery is still out of
control, correct the Broblenwand reanal yze all anal ytical sanples
associ ated with that bl ank.

An anal ytical spike shall not be perforned on the matrix spike
sanpl e.

The anal ytical spike of a sanple shall be run inmediately after
t hat sanple. The percent.recoverY () of the spike, calcul ated
bK the same fornula as Spi ke Sanple Analyses (see Equation 3),
shal |l then determ ne how the sanple shall be quantitated, as
fol |l ows:
If the spike recovery is less than 40% the sanple shall be
diluted and rerun with another spike. Dilute the sanple by a
factor of 5 to 10 and rerun. This step shall only be perforned

once. |If after the dilution the spike recovery is still <40%
report data and flag with an "E" to indicate interference
pr obl ens.

If the sBike recovery is greater than or equal to 40% and the
sanpl e absorbance or” concentration is |ess than 50% of the
"spi ke"®, report the sanple results to the MDL. If the spike
recgveryvos | ess than 85% or greater than 115% flag the result
witha"W.

If the sanpl e absorbance or_concentration is greater than or
equal to 50% of the "spike"” and the spi ke recovery is at or
bet ween 85% and 115% the sanple shall be quantitated directly
fromthe calibration curve and reported down to the MDL.

If the sanpl e absorbance or_concentration is greater than or
equal to 50% of the "spike"” and the spi ke recovery is |ess
EhaRB§?@bor greater than 115% the sanple shall be quantitated
y .

The foll owi ng procedures shall be incorporated into MSA anal yses.

Data from MSA cal cul ations shall be within the |inear range as
determ ned by the calibration curve generated at the begi nning of
t he anal ytical run.

The sample and three spikes shall be analyzed consecutively (MO,
MB1, Ms2, NB3? for MSA quantitation (the "initial" spike run data
are specifically excluded fromuse in the MSA quantitation). Only
single injections shall be perfornmed for MSA quantitation

Each full MSA counts as two anal ytical sanples towards
detern1n|ng 10% QC frequency (i.e., five full MSAs can be
performed between calibration verifications).

For anal yti cal runs containing only MSAs, single injections can be
used for QC sanples during that run. For instrunents that operate
in an MSA node only, MSA can be used to determnmi ne QC sanples
during that run.

Spi kes shall be prepared such that:

a) Spike 1 is approxinmately 50% of the apparent sanple
concentration (direct instrunment readi ng).

5" Spi ke" is defined as [absorbance or concentration of spike sanple]
m nus [absorbance or concentration of the sanple].
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b) Spike 2 is approximately 100% of the apparent sanple
concentration.

c) Spike 3 is approximately 150% of the apparent sanple
concentration.

The data for each MSA analysis shall be clearly identified in the
raw data docunentation (usi nﬁ added concentration as the x-

vari abl e and absorbance as the y-variable) along with the sl oPe,
X-intercept, y-intercept and correlation coefficient (r) for the

| east squares fit of the data. The MSA results shall be reported
on FORMVIII. Reported values obtained by MSA shall be flagged on
the data sheet (FORMI) with the letter "S" if the correlation
coefficient is greater than or equal to 0.995.

If the correlation coefficient (r) for a particular analysis is

I ess than 0.995, the MSA analysis shall be repeated once. |If the
correlation coefficient is still less than 0.995, report the
results on FORM 1 fromthe run with the best "r" and flag the
result with a "+ on FORMVII| and FORM I.
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Dilute Sample and Spike

NO

Sample Absorbance or

NO

FIGURE 1. FURNACE ATOM C ABSORPTI ON ANALYSI S SCHEME
Prepare and Analyze
Sample and One Spike
(Double Injections Required)

Analyses Within NO

Calibration Range
YES

Recovery of Spike If YES, Repeat Only Once

Less Than 40%

If Still YES

Flag Data with an "E"

Report Results Down to MDL.

Concentration Less Than
50% of "Spike"

NO

Spike Recovery
Less Than 85% or

YES

Spike Recovery Less Than
85% or Greater than 115%

YES

NO

Report Results Down to MDL
Flag with a "W*"

Greater Than 115%

YES

Quantitate by MSA with 3
Spikes at 50, 100 & 150% of

Sample Concentration
(Only Single Injections Required)

Correlation Coefficient Less

If YES, Repeat Only Once

Than 0.995

If Still YES

Quantitate from Calibration
Curve and Report Down to
MDL

NO

Flag Data with "S"
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5.16 Tabl es
TABLE 1

I NI TI AL AND CONTI NUI NG CALI BRATI ON VERI FI CATI ON
CONTRCOL LIM TS FOR | NORGANI C ANALYSES

% of True Val ue

Anal yti cal Method I norgani ¢ Speci es Low Limt Hgh Limt

| CP/ FAA GFAA Met al s 90 110

Col d Vapor AA Mer cury 80 120

O her Cyani de, TOC 85 115
TABLE 2

| NTERFERENT AND ANALYTE ELEMENTAL CONCENTRATI ONS
USED FCR | CP | NTERFERENCE CHECK SAMPLE (1 CS)

Anal yt es (mg/ L) Interferents (mg/ L)
Ag 0.2 Al 500
As 0.1 Ca 500
Ba 0.5 Fe 200
Be 0.5 My 500
Cd 1.0
Co 0.5
Cr 0.5
Cu 0.5
Vh 0.5
Ni 1.0
Pb 0.05
Sh 0.6
Se 0.05
Tl 0.1
\% 0.5
Zn 1.0
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TABLE 3
MEDI UM LEVEL SPI KI NG LEVELS FOR SPI KE SAMPLE ANALYSI S

For | CP/ AA For Furnace Qt her (M (2
AAD
Agqueous Soi | (2 Agqueous Soi | (2
El ement (ug/L) (mg/ Kg) (ug/L) (mg/ Kg)
Al umi num 2, 000 *
Ant i nony 500 100 100 20
Arsenic 2, 000 400 40 8
Bari um 2, 000 400
Beryl I'i um 50 10 10 2
Cadmi um 50 10 5 1
Cal ci um * *
Chrom um 200 40 40 8
Cobal t 500 100
Copper 250 50 40 8
I ron 1, 000 *
Lead 500 100 20 4
Magnesi um * *
Manganese 500 100
Mercury 1
Ni ckel 500 100 25 5
Pot assi um * *
Sel eni um 2, 000 400 10 2
Silver 50 10 20 4
Sodi um * *
Thal | i um 2, 000 400 50 10
Vanadi um 500 100
Zi nc 500 100
TOC 1, 000
Cyani de 100 ug/L®
* No spi ke required. NOTE: El enments without spike |evels, and not

designated with an asterisk, shal

(1) _
matrices. Reporting units are ug/L and ng/ kg, respectively.
The | evel s shown indicate concentrations in the fina
Sleed sanple (100 nL for nmercury and 200 nL for all other
the wet weight of 1 gram (for 1CP, Furnace AA, and Flane AA),
grans (for nmercury), of sanple is taken for analysis,
e nmade to naintain these spiking
devi ates by nore than 10% of these val ues.
be made for m crowave digestion procedures where
50.0 nL (45.0 nL of sanple plus
requi red for analysis.

(2)

Specified spiking |l evels are for both aqueous and soil/sedi nent

be spi ked at appropriate |evels.

sol ution of the
nmet al s) when
/ or 0.2
. Adjustnent shall
| evel s when the wei ght of sanp
ApproBrlate adj ust ment shal |
f .5 granms of sanple or
.0 nL of acid) of aqueous sanple are

| e taken

(3) The | evel shown indicates the cyanide concentration in the final sanple
sol ution prepared for analysis (i.e., post-distillation). The fina
vol une of the sanple after distillation shall be the basis for the
amount of cyanide to be added as the spike. For instance, the ful
volune distillation procedure shall require the addition of 25 ug
cyanide to the sanple prior to distillation (based on the fina
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spi king | evel ; and
on of 5 ug of cyanide
inal distillate

he specified
es the additi
ased on the f

distillate volunme of 250 nL) to neet

the mdi distillation procedure requ

to the sanBIenEr|or to distillation
0 nm).

—_~
o

vol une of

For soil sanmples, the final sanple solution prepared for analysis &i.e.
the distillate) nmust contain cyanide spiked at a concentrati on of 100
ug/ L regardless of the distillation procedure enployed or the anmpount of

sanpl e used for distillation. Use the final sanple volunme after )
distillation as the basis for the amount of cyanide to add as the spike.
The units for reporting soil/solid sanple cyahide results shall be

ng/ kg. To convert fromug/L to ng/ kg, use the equation bel ow

final distillate volume (L)

mg/ kg = ug/ L x sample weight (g)

If the Contractor uses an InductiveIY Coupl ed Plasma (1 CP) spectroneter
to analyze field sanples for those elenents for which Furnace AA spikes
are present in Table 3 (e.g., Sb, As, Be, Cd, G, Cu, N, Pb, Se, Ag,
and/or Tl), the spiking concentrations shown for furnace AA anal yses
(Table 3) shall also apply to the ICP analysis for those elenents,

rovi ded the | CP MDLs tor those el enents neet the requirements in

hibit C.  Oherwi se, those elenments shall be spiked at the ICP | evels
specified in Table 3.
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(1)
(2)

(4)

TABLE 4

SPI KI NG LEVELS FOR LOW LEVEL AQUEOUS SAMPLES AND
LABORATORY CONTROL SAMPLEM

El enent | CP Furnace AA Q her
Hg/ L Hg/ L Mg/ L

Al um num 1000

Ant i nony 200 50

Arsenic 200 20

Bari um 200

Beryl Iium 25 5

Cadmi um 25 3

Cal ci um *

Chrom um 100 20

Cobal t 200

Copper 100 20

Iron 500

Lead 100 10

Magnesi um *

Manganese 200

Mer cury 0.5

Ni ckel 200 20

Pot assi um *

Sel eni um 100 5

Silver 25 10

Sodi um *

Thal I'i um 100 25

Vanadi um 200

Zi nc 200

Cyani de 50(2

No spi ke required

Level s shown indicate concentrations in the original sanple (prior to
di gestion).

The | evel shown indicates the cyanide concentration in the final sanple
solution prepared for analysis (i.e., post-distillation). The fina
volume of the sanple after distillation shall be the basis for the
amount of cyanide to be added as the spike. For instance, the ful
volune distillation procedure shall require the addition of 12.5 pg
cyani de to the sanple grlor to distillation (based on the fina
distillate volune of 250 nlL) to neet the specified spiking |evel.

If the Contractor uses an InductiveIY Coupl ed Plasma (1 CP) spectroneter
to analyze field sanples for those elenents for which Furnace AA spikes
are present in Table 4 (e.g., Sb, As, Be, Cd, C, Cu, N, Pb, Se, Ag,
and/or Tl), the spiking concentrations shown for furnace AA anal yses
(Table 4) shall also apply to the ICP analysis for those elenents,

rovided the ICP MDLs tor those elenents neet the, requirenents in

hibit C.. Qherw se, those elenments shall be spiked at the ICP | evels
specified in Table 4.
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ANALYTI CAL STANDARD REQUI REMENTS

The U.S. Environmental Protection Agency may be unable to supply

anal ytical reference standards either for direct analytical neasurenents
or for the purpose of traceability. |In these cases, all contract

| aboratories wll be required to prepare frommaterials or purchase from
private chenical supply houses those standards necessary to successfully
and accurately performthe analyses required in this protocol

Preparation of Chenical Standards fromthe Neat H gh Purity Bul k
Mat eri al

If the | aboratory cannot obtain analytical reference data fromthe U S
EPA, the | aboratory may prepare their own chemical standards. )
Laboratories shall obtain the highest pur|tY possi bl e when purchaS|nP
chemi cal standards; standards purchased at [ess than 97%purity shall be

docunented as to why a higher purity could not be obt ained.

If required by the manufacturer, the chemical standards shall be kept
refrigerated when not being used in the preparation of standard
solutrons. Proper storage of chemicals 1s essential in order to

saf eguard them from deconposition

The purity of a conpound can sonetines be misrepresented by a

chem cal suEpIy house. Since know edge of purity is needed to
cal cul ate the concentration of solute in a solution standard, it is
the contract |aboratory's responsibility to have anal ytical
docunent ati on ascertaihing that the purity of each conpound is
correctly stated. Purity confirmation, en performed, should use
appropriate techniques. "~ Use of two or nore independent nethods is
reconmended. The correction factor for inpurity when wei ghi ng neat
materials in the preparation of solution standards is:

Equation 1

weight of pure compound
(percent purity/ 100)

weight of impure compound =

where "wei ght of Pure conpound” is that required to prepare a
specific volunme of a solution standard of a specified concentration

M s-identification of conpounds occasionally occurs and it is
possi bl e that a m sl abel ed conpound may be received froma chemca
supply house. It is the contract |aboratory's responsibility to have
anal yti cal docunentation ascertaining that all conpounds used in the
preparati on of solution standards are correctly identified.

Log not ebooks are to be kept for all weighing and dilutions. All
subsequent dilutions fromthe primary standard and the cal cul ati ons
for determining their concentrations are to be recorded and verified
b¥ a second person. All solution standards are to be refrigerated,

iT required, when not in use. Al solution standards are to be
clearly labeled as to the identity of the analyte or anal ytes,

concentration, date prepared, solvent, and initials of the preparer
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6.2 Purchase of chem cal standards already in solution

6.2.1

6.2.2

6.2.2.1

6.2.2.2

6.2.2.3

Sol utions of analytical reference standards can be purchased by
Contractors provided they neet the following criteria:

Laboratories shall maintain docunentation of the purity confirmation
of the material to verify the integrity of the standard sol utions
t hey purchase.

The Contractor shall purchase standards for which the quality is
denonstrated statistically and analytically by a method of the
supplier's choice. One way this can be denonstrated is to prepare
and anal yze three solutions; a high standard, a | ow standard, and _a
standard” at the target concentration (see parts a and b below). The
supplier nust then denonstrate that the analytical results for the
hi gh standard and | ow standard are consistent with the difference in
theoretical concentrations. This is done by the Student's t-test in
part "d". If this is achieved, the supplier nust then denonstrate
that the concentration of the target standard Iies nmidway between the
concentrations of the |ow and high standards. This is done by the
Student's t-test in part e. Thus the standard is certified to be
within 10 percent of the target concentration

If the procedure above is used, the supplier nust docunent that the
foll owi ng have been achi eved:

Two sol utions of identical concentration shall be prepared
|ndependentIY fromneat materials. An aliquot of the first
solution shall be diluted to the intended concentration (the )
"target standard"). One aliquot is taken fromthe second sol ution
and diluted to a concentration ten percent greater than the target
standard. This is called the "high standard". One further
aliquot is taken fromthe second solution and diluted to a
concentration 10 percent less than the target standard. This is
called the "l ow standard"

Six replicate anal yses of each standard (a total of 18 anal yses)

shall be performed in the follow ng sequence: |ow standard, target
s%angarg, hi gh standard, |ow standard, target standard, high
st andar d, .

The mean and variance of the six results for each sol ution shal
be cal cul at ed

Equation 2

Y

MEAN - J1 Yo " Ys Ve v ¥s Ve

6

Equation 3

2 2 2 2 2 2 )
VARIANGE - Jo " Yoo *¥a" * ¥y” v ¥s" v ¥" - (6+MEAN)

The values Y, Y, Y ..., r%present the results of the six )
anal yses of each standard. he neans of the low, target, and high
standards are designated M, M, and M, respectively. The
variances of the l[ow, target, and high standards are desjgnated

Vi, V,, ﬂndt\%, respectively. Additionally, a pooled variance, V,,
i s cal cul at ed.

Equation 4
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If the square root of V, is less than one percent of M, then M2

/10,000 i's to be used a$ the val ue of V, in all subsequent
cal cul ati ons.

The test statistic shall be cal cul at ed:

Equation 5

TEST STATISTIC —‘

If the test statistic exceeds 2.13, then the supplier has failed
to denonstrate a tmentK percent difference between the high and

| ow standards. In such a case, the standards are not acceptabl e.
The test statistic shall be cal cul at ed:

Equation 6

M, - -
TEST STATISTIC - -8 2.2

If the test statistic exceeds 2.13, the suppl
denonstrate that the target standard concentra
bet ween the high and | ow standards. 1In such a
are not acceptable.

er has failed to
tion is mdway
case, the standards

The 95 percent confidence intervals for the mean result of each
standard shall be cal cul at ed:

Equation 7
vV 0.5
Interval for Low Standard = M, + 2.13 75
Equation 8

\Vj 0.5
Interval for Target Standard = M, = 2. 13 [7§]
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6.4

6.4.1

6.4.2

6.4.3

6.4.4

Equation 9

\Vj 0.5
Interval for High Standard = M, + 2. 13 [75]

These intervals shall not overlap. |If overlap is observed, then
the supplier has failed to denonstrate the ability di scrimnate
the 10 percent difference in concentrations. 1In s

standards are not acceptable. |In any event, the

ratory Is

bs
to
ch a case, the
bo
ed for anal yses

u
la
responsi bl e for the quality of the standards enpl oy
under this contract.

Requesting Standards Fromthe EPA Standards Repository

Sol utions of analytical reference nmaterials can be ordered fromthe U S
EPA Chem cal Standards Repository, depending on availability. The
Contractor can place an order for standards only after denonstrating
that these standards are not avail able from comrercial vendors either in
solution or as a neat material .

Docunentation of the Verification and Preparation of Chemical Standards

It is the responsibility of each | aboratory to maintain the necessar¥
docunmentation to show that the chemi cal standards they have used in the
erfornmance of REAP anaIKses conformto the requirenents previously
isted. Weighing | ogbooks, calcul ations, raw data, etc., whether
produced by the laboratory or purchased from chem cal supPIy houses,
shal | be maintained by the | aboratory and may be subject to review
during on-site inspection visits. |In those cases where the
docunentation is supportive of the analytical results of data packages
sent to EPA, such docunentation is to be kept on file by the
| aboratories and subnmtted to EPA upon conpletion of the contract.

Upon request by the EPA, the Contractor shall submt their nost )
recent previous year's docunentation (12 nonths) for the verification
and preparation of chenical standards within 14 days of the receipt
of request to the recipients he/ she designates.

The Agency may generate a report discussing deficiencies in the
Contractor's docunmentation for the verification and preparation of
chemi cal standards or naY di scuss_the deficiencies during an on-site
| aboratory eval uati on. n a detailed letter to the EPA, the
Contractor shall address the deficiencies and the subsequent
corrective action inplenented by the Contractor to correct the
deficiencies within 14 days of receipt of the report or the on-site
Iaborator% evaluation. An alternate delivery schedule may be

roposed by the Contractor, but it is the sole decision of the Agency
0 approve or disapprove the alternate delivery schedul e. f an
alternate delivery schedule is proposed, the Contractor shal
describe in a letter to the EPA why he/she is unable to neet the
delivery schedule listed in this section. The EPA will not grant an
extension for greater than 14 days for the Contractor's response
letter to the standards docunentation report. The Contractor shal
proceed and not assune that an extension will be granted until so
notified by the EPA

If new SOPs are required to be witten, or if existing SOPs are
required to be rewitten or amended because of deficiencies and
subsequent corrective action inplenented bY the Contractor, the )
Contractor shall wite/anmend the SOPs per the requirements listed in
Exhibit E, Section IV.

If the Contractor fails to adhere to the requirenents listed in this

Section, a Contractor nay expect, but the Agency is not linmted to

the following actions: reduction in the nunber of sanples sent under

the contract, suspension of sanple shipment to Contractor, data

Package audit, an on-site | aboratory eval uation, a renedi al

Cﬁborﬁé?ry eval uation sanple, and/or contract sanctions, such as a
re i ce.
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DATA PACKAGE AUDI TS
Overvi ew

Dat a_package audits are performed by the Agency for program overvi ew and
specific Regional concerns. Standardized procedures have been
established to assure uniformity of the aud|t|ng process. Data packages
are periodically selected fromrecently received Cases. They are

eval uated for the technical quality of hardcopy raw data, qua!|t¥ )
assurance, and the adherence to contractual requirenments. This function

provi des external nonitoring of program QC requirenents.

Dat a package audits are used to assess the technical quality of the data
and eval uate overall |aboratory perfornance. Audits provide the Agency
with an in-depth inspection and evaluation of the Case data package with
regard to achi eving CA/gp acceptability. A thorough review of the raw
data is conpleted Including: all instrument readouts used for the
sanple results, instrument printouts, and other docunentation for.
devi ations fromthe contractual requirenents, a check for transcription
and calculation errors, a review of the qualifications of the |aboratory
Pe{sonnel involved with the Case, and a review of all current SOPs on
ile.

Responding to the Data Package Audit Report

After conpletion of the data package audit, the Agency may send a copy
of the data package audit report to the Contractor or may discuss the
data_Package audit report on an on-site laboratory evaluation. 1In a
detailed letter to the EPA, the Contractor shall discuss the corrective
actions inmplenented to resolve the deficiencies |[isted in the data
package audit report within 14 days of rece|Bt of the report. An
alternate delivery schedule may be proposed by the Contractor, but it is
the sol e decision of the Agency to approve or dlsapProye the alternate
delivery schedule. [If an alternate delivery schedule is proposed, the
Contractor shall describe in a letter to the EPA why he/she 1s unable to
neet the delivery schedule listed in this section. ~The EPA will not
grant an extension for greater than 14 days for the Contractor's
response letter to the data package report, The Contractor shal

proceed and not assune that an extension will be granted until so
notified by the EPA

If new SOPs are required to be witten, or if existing SOPs are
required to be rewitten or amended because of deficiencies and
subsequent corrective action inplenented by the Contractor, the )
Contractor shall wite/anmend the SOPs per the requirenments listed in
Exhibit E, Section IV.

Corrective Action

If the Contractor fails to adhere to the requirements listed in this
section, the Contractor may expect, but the Agency is not linmited to the
foll owi ng actions: reduction in the nunber of sanples sent under the
contract, suspension of sanple shipnent to the Contractor, an on-site

| aboratory eval uation, data package audit, remedial performance

eval uati on sanple, and/or contract sanctions, such as a Cure Notice.

Regi onal Data Revi ew

Contractor data are generated to neet the specific needs of EPA New
England. In order to verify the useability of data for the intended

urpose, the Region reviews data fromthe perspective of the end user
based on functional guidelines for data review which have been devel oped
jOInt|K by the Regions and the National Program Ofice. EPA New Engl and
uses these guidelines as the basis for data eval uation. The Region may
augnent the basic guideline review process with additional review based
on Region-specific or site-specific concerns. Regional reviews, |ike
the sites under investigation, vary based on the nature of the problem
under investigation and the Regional response appropriate to the
specific circunstances.

Regi onal data reviews, relating usability of the data to a specific
site, are part of the collective assessnent process which_includes
reviews designed to identify contractual discrepancies. These different
types of evaluations are integrated into a collective reviewthat is
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necessary for Progranwand Contractor admi ni stration and nanagenent and
may be used to take appropriate action to correct deficiencies in the
Contractor's perfornance
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QUARTERLY BLIND (@) LABORATCORY EVALUATI ON PROGRAM
Sunmary of B Sanpl es

The Region will al so submit quarter!¥ | aboratory eval uati on sanples for
speci fired analyses in conjunction with the CLP Quarterly Blind (QB)
Brogran1 The results fromthe analysis of these B sanP!es wi Il be used
y the Region to verify the Contractor's continuing ability to produce
acceptabl e anal ytical data. The results will also be used to assess the
preci sion and accuracy of the anal ytical nethods for specific anal ytes.

Frequency of CLP (B Sanpl es

The Region will submit |aboratory evaluation sanples on a quarterl )
basis for specified analyses in conjunction with the CLP Quarterly Blind
(@B) program

Procedure for Preparing CLP B Sanpl es

Instructions for preparation of the B sanples will be included with
each subm ssion o CB sanpl es.

Calculations for CLP B Sanpl es

The Contractor nust correctly identify and quantitat

€ or | € ate all TAL anal ytes
using the nethod specific criteria presented in Exhi an .

e al
bits D
Techni cal Acceptance Criteria for CLP B Sanpl es

The B sanpl es nmust be anal yzed under the sane anal ytical conditions
andlnust neet the same acceptance criteria as established for sanple
anal yses.

The B sanples will be scored and the results will be used to assess
thelpreC|S|on and accuracy of the analytical nmethods for specific
anal ytes.

At am
quant i

mum the results are evaluated for analyte identification
t
quantit
t
t

i
tion, and sanple contanination. Confidence intervals for the
ation of target conpounds are based on reported val ues using
ion statistics. The Agency may adjust the scores on any given
ory eval uati on sanple to conpensate for unanticipated

Ities with a particular sanple.

n
a
a
opul a

abor a
difficu

The Contractor's performance on the B sanples will be nmeasured and
reported as foll ows:

21 Accept abl e, No Response Required (Score greater than or equal to
90%: Data neets nost or all of the scoring criteria

.2 Accept abl e, Response Expl ai ni ng Deficiency(ies) Required (Score
greater than or equal to 75% but | ess than 90%: ficiencies

exi st in the Contractor's performance.

.3 Unaccept abl e Performance (Score less than 75%: Deficiencies
exist 1n the Contractor's performance to the extent that the
Agency has determned that the Contractor has not denonstrated the
capability to neet the contract requirenents.

.4 In the case of Sections 8.5.4.2 and 8.5.4.3 above, the Contractor
shal | re3ﬁond to the deficiency(ies) and the action(s) taken to
correct the deficiency(ies) ina letter to the EPA within 14 days
of receipt of notification fromthe Agency.
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8.6 Corrective Action for CLP B Sanpl es

8.6.1

8.6.2

The corrective actions for B sanple results which do not neet the
acceptance criteria defined in Section 8.5.1 above are the sane
corrective actions outlined for sanple analysis in Section 5.0.

After receipt and review of the Contractor's deficiency letter
(Section 8.5.4.4), the EPA shall notify the Contractor concerning the
remedy for their unacceptable performance. The Contractor may
expect, but the Agency Is not limted to, the follow ng actions:
comensurate reduction in sanple price, zero paynment due to data
rejection, reduction of the nunber of sanples sent under the
contract, suspension of sanple shipnent to the Contractor, a data
Package audit, an on-site |aboratory eval uation, a renedial
Cﬁborﬁégry eval uation sanple, and/or contract sanctions, such as a

re i ce.

NOTE: The Contractor's pronpt response denonstrating that corrective
actions have been taken to ensure the Contractor's capability to neet
contract requirenments nmay facilitate continuation of sanple
schedul i ng.
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) Exhi bit E -- Section 9
On-Site Laboratory Eval uati ons

ON- SI TE LABORATORY EVALUATI ONS

At a freguency dictated by a contract |aboratory's performance, the EPA
wi || conduct an on-site | aboratory evaluation. "On-site |aboratory
eval uations are carried out to nonitor the Contractor's ability to neet
sel ected terns and conditions specified in the contract. The evaluation
rocess_incorporates two separate categories: Quality Assurance

val uati on and an Evidentiary Audit.

Quality Assurance On-Site Eval uation

Qual ity assurance evaluators inspect the Contractor's facilities to
verify the adequacy and nai ntenance of instrunmentation, the continuity,
experience and educati on of personnel, and the acceptable perfornance” of
anal ytical and QC procedures. The Contractor should expect that itens
to be nonitored will include, but not be linmted to, the follow ng:

. Si ze and appearance of the facility

. Quantity, age, availability, schedul ed mai ntenance and performance
of instrunmentation

. Availability, appropriateness, and utilization of the LQAP and SOPs
. Staff qualifications, experience, and personnel training prograns

. Reagents, standards, and sanple storage facilities

. St andard preparation | ogbooks and raw data

. Bench sheets and anal ytical |ogbook nai ntenance and revi ew

. Revi ew of the Contractor's sanpl e anal ysi s/ data package
i nspecti on/ data nmanagenent procedures

Prior to an on-site eval uation, various_dopunentation_pertaininP to
performance of the specific Contractor is integrated in a profile
package for discussion during the evaluation. Itens that nmay be

I ncluded are previous on-site reports, performance eval uati on sanple
scores, Regional review of data, Regional QA materials, data audit
reports, and data trend reports.

Evidentiary Audit

Evi dence auditors conduct an on-site |aboratory evaluation to determ ne
if laboratory policies and procedures are in place to satisfy evidence
handl i ng requirenents as stated in Exhibit F. The evidence audit is
conprised of the following three activities:

Procedural Audit

The procedural audit consists of review and exam nation of actua
standard operating procedures and acconpanyi ng docunentation for the
follow ng | aboratory operations: sanple receiving, sanple storage,
sanple identification, sanple security, sanple tracking (fromrecei pt
to conpletion of analysis) and anal ytical project file organization
and assenbly.

Witten SOPs Audit

The witten SOPs audit consists of review and exani nation of the
witten SOPs to deternmine if they are accurate and conplete for the
follomnng | aboratory operations:  sanple receiving, sanple storage,
sanple identification, sanple security, sanple tracking (fromrecei pt
to conpletion of analysis) and anal ytical project file organization
and assenbly.

Anal ytical Project File Evidence Audit

The anal ytical project file evidence audit consists of review and
exanm nation of the analytical project file docunentation. The
auditors reviewthe files to determne

. The accuracy of the docunent inventory
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. The conpl eteness of the file
. The adequacy and accuracy of the docunent nunbering system
. Traceability of sanple activity
. Identification of activity recorded on the docunents
. Error correction methods
Di scussion of the On-Site Team s Fi ndi ngs

The EPA shall discuss the findings of the quality assurance and
evidentiary auditors prior to debriefing the Contractor. During the
debriefing, the auditors present their findings and recomrendations for
corrective actions necessary to the Contractor personnel

Corrective Action Reports For Follow Through to Quality Assurance and
Evidentiary Audit Reports

Foll owi ng an on-site | aboratory evaluation, quality assurance and/or
evidentiary audit, reports which di scuss deficiencies found durlnP t he
on-site evaluation may be sent to the Contractor. 1In a detailed letter
the Contractor shall discuss the corrective actions inplenented to
resol ve the deficiencies discussed during the on-site evaluati on and
di scussed in the report(s) to the EPA within 14 days of receipt of the
report. An alternate delivery schedul e nay be proposed by the
Contractor, but it is the sole decision of the Agency to approve or

di sapprove the alternate delivery schedule. |[If an alternate deliver
schedul e is ﬁroposed, the Contractor shall describe in a letter to the
EPA why he/she Is unable to neet the delivery schedule listed in this
section. The EPA will not grant an extension for greater than 14 days
for the Contractor's response letter to the quality assurance and
evidentiary audit report. The Contractor shall proceed and not assume
that an extension will be granted until so notified by the EPA

ired to be witten, or if existing SOPs are

tten or anmended because of the deficiencies and
ctive action inplenented by the Contractor, the
be/anend the SOPs per the requirenents listed in

If new SOPs are requ
required to be rewi
t he subsequent corre
i
I

Contractor shall w
Exhi bit E, Section

Corrective Actions

If the Contractor fails to adhere to the requirenents listed in this
section, the Contractor may expect, but the Agency is not limited to the
followi ng actions: reduction in the nunber of sanples sent under the
contract, suspension of sanple shipnent to the Contractor, an on-site

| aboratory eval uation, data package audit, a renedial perfornmance

eval uati onh sanple, and/or contract sanctions, such as a Cure Notice.
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DATA MANAGEMENT

Dat a managenent procedures are defined as procedures specifying the
acquisition or entry, update, correction, deletion, storage and security
of conputer readable data and files. These procedures shall be in
witten formand contain a clear definition for all databases and files
used to generate or resubnit deliverables. Key areas of concern

i ncl ude: = system organi zati on (including personnel and security),
docunent ati on operations, traceability and quality control

Data manual |y entered from hard-copy shall be quality controlled and the
error rates estimated. Systens should prevent entry of incorrect or
out-of -range data and alert data entr ersonnel of errors. In
addition, data entry error rates shall be estinmated and recorded on a
nonthly basis by reentering a statistical sanple of the data entered and
cal cul ating di screpancy rates by data el enent.

The record of changes in the formof corrections and updates to data
originally generated, submitted, and/or resubmitted shall be docunented
to allow traceablilty of updates. Docunentation shall include the
followi ng for each change:

. Justification or rationale for the change.

. Initials of the person maki ng the change or changes. Data changes
shal |l be inplenented and reviewed by a person or group independent
of the source generating the deliverable.

. Change docunentation shall be retained according to the schedul e of
the original deliverable.

. Del i verabl es shall be reinspected as a part of the l|aboratory's
i nternal inspection Process prior to resubm ssion. The entire
deliverable, not just the changes, shall be inspected.

. The Laboratory Manager shall approve changes to originally submtted
del i ver abl es.

. Docunent ati on of data changes may be requested by | aboratory
audi t or s.

Li fecycl e managenent procedures shall be applied to conmputer software
systens devel oped by the | aboratory to be used to generate and edit
contract deliverables. Such systens shall be thoroughly tested and
docunented prior to utilization.

. A software test and acceptance plan including test requirements,
test results and acceptance criteria shall be devel oped, followed,
and available in witten form

. Syst em changes shal |l not be made directI% to production systens
generatlng eliverables. Changes shall be made first to a
evel opment system and tested prior to inplenentation

. Each version of the production systemw || be given an
identification nunber, date of installation, and date of |ast
operation and will be archived.

. System and operations docunentati on shall be devel oped and

mai nt ai ned for each system Docunentation shall include a user's
manual and an operations and mai nt enance nanual
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10.4 I ndividual (s) responsible for the follow ng functions shall be

i dentified:

. System operation and mai nt enance i ncl udi ng docunentati on and
traini ng.

. Dat abase integrity, including data entry, data updating and

quality control

. Data and system security, backup and archiving.
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